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Hamilton Accuracy—A Source of 
safety and Satisfaction 


The Chicago, Burlington and Quincy Railroad" s train, 
the “*Commerttal Limited,”" is-about to start on its Ease 
daily run. Conductor D. Kelly and Engineer G. Cooper 
are comparing their Hanilton Watches with which they 
have timed their runs for years with perfect satisfaction. 


lt 
" The Reatfroad Timeheeper of America" 


Over one-half (564%) of the Railroad Men on 
American Rathroads where Official Time Inspec- 
Hon is maintained carry Hamilton Watches 


Write for the Hamiltan Watch Book 
“ The Timekeeper "’ 
It pictores and deusribes the various Hamilton models 


nel Fives interesting wateli itis 
Fi Sees eis 


There are twenty 


HAMILTON WATCH 
COMPANY 


Lonmcaster, Peonsyivania 


gem 
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How to Make a Good Vacation Better 


(and save $4.10 in the Bargain) 


Fan-todal 

You've bad them. They 
common the mpht before wc 
tind, Wea rutioes Hp your 
things. “Vou brave owt yi rir ali: 
wtyletrunk. Yom start ta pack. 
Youjam. Yeu orowd, Yon 
anecee, Amd still you have 
to fork. tp henertigy Gere fetid 
vou whbed to take along. 

That’e the aggravation which 
brings on the fartstutle. Lay 
thie summer af 1914 A. TD. it 
ls tre yer banished ther, 

The diag abyie iy con 
epryatiye. ft shows what a 
Pegreclar-sier “"Likly"* Wardrobe 
Trunk will carry wit havent 
crowding. Arie “Takly* dealer 
will gladly demapetrate, Yet 
this trink is to larper than 
your old ate, 

How can it hold eo mwch! 
Because every saywate Inch ts 
biliererend tall. ur strateqy 
board attends to that. 

And the mving] Aft the 
trip a end euch purment comes 
aut ae noveTinkled as when you 
base at am. 

Kow- for some srtiple pst. 


mrtic, rout yom, tosk thie 
clothes abowe in a regular 
trunk. Without daoht every 
garment wild need pressing 


gt them of the trip 
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Lae the niniletai¢c chore 
nf Sie for eacl, eat, heury coat 
or gown, and Ie for earch 
skirt or por of trowecrs. Lear 
lige net the two minecata, 4 
ahittiearith, whl The Ine, 
Tour Presning brill sweet be 
4_ 10. 

‘This it takes only a few 
tripa for a Like’? Wordrote 
“Crom bo save te eietion cect. 

Tig. von weoniler pitat we are 
now called upon ta. produce 
ares TS ahferent ovnlela of 
Diels ** Wardrobe “T retka? 

Revilea the regular ser, we 
fon Oxta-dtey ardrobes, 
anil) wardrobes, and steamer 
na, irl faabae 5 

All comewithaur wiqualifed 
riamhice cover 3 yoera 
they Trenk teen i 


per hi 


fare 


af fees,  Shtnaagte peindnrced oe 


rch omming poder be “Lede gor 
nor cape ee ele TT 

= 7 Likie*™ wines in we 
ail at 4 nr ariee aeeicr 


iainle 7 


Likir’ AS as tg coe Trumis «arr 
pried bowmn STi th am Bete Dre. 
Sram 


"Trails £LysS fa Se 
Guulites comidttek poe will Asad viet 
nied oe fer a oan ae Sell Giake 
them a flay ba ey 
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Titct af fa 5 7 an | Hi (Ee Li eriyile 


fat 7 _ ff eet = iy peer 
Lo che felghieet grade ot hug gee —onteel 
eo fiweeyear puarnn'se, 

Poe * Lhhle cotibee elim Woh 
rust Gine-sehlrs ond wiley wut jo 
liitimélm Dinmin TE pape ee 
ice ( mee med inn ef lupe 
phe, 

Sell haar a oe 


HENRY LIKLY & CO. 
ROCHESTER, N. ¥- 
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OHNS-MANVILLE Roofing Service has overcome all 
trouble factors known to all types of city or country roofs. 


This service, too, pows further than perfection of rocting material: of guarantee, Tbe dovelop- 
Kiet hiring aifiy yours les evalved ich argunation if over Etw yertent fguil Servee Branches 
Lhorurhet the oontry. So that cealerh anol commmers cv erywhete have at all ies the leeds 


ofan complete Jotns-Manville cstablishment nearby, maintaining a policy af quick service and close 


nad intiafaetory busitiess relallonslip, 


AssesTos, Roorine 


“HIS moterial easily takes the foremost place in the evolution of real cover- 

ines. It riven wo roof af itmprrisiahle rock al os btu eo tare Chen Ure mont af 

Lier tyes pent inst prerishialilis rant Lie body ia fale 
of long-tibred asbestos bound with another mine ‘ral atile 
sLance—zenuine. Trinidad Lake Asphalt—forming.o pli- 
able ston sheet. Itis watertight, will not erek or eplit 
in Winker, or nin, abdve, dey or dein in the hot bet 
Wenther. Requires no pant, gravel, or elag. Sparks, cim- 
dere of flying embers cunnot even scorch it. Wheno fire 
ewe imide a building, IA ASBESTOS ROOFING 








; faetcle on aiid ehure 
pevvents the flames: from rpg to adjacent etruit:- rig as Shem +7 
tures, Land wih J-Al CLEATS, moe Fools Rat anor iby poet, | is eonily. .n- 
el irae tive sul dintinet. The t udey booked edocs in a Vide= plied, and orolinsa the 





like grip, eliminating the possibility af leaks, aoe thee Hii, 


J-M M ASBESTOS SHIN 


provide the J-M featutes of rool acfety and service and at the sume -tim 
meet the decorative demands of residential architecture, J-M Ashestos 
Shingles were evolved. The material is pore Asbevtod Fibre and Portland 
Cement, molded woder livdranlic pressure inte » homogeneous mass, No livers 
or luminationa to separate... Ohutinst Uie tmnst hiralle building. Cannot tot, 
warp, or split. Need no paint or other preservatives. Absolutely -freproof. 
Furnishe:l with amnoth iat 34 inch thick, io gray, Indian red, alate ond 
mtitled brown; with magh edges, 4g ineh thick, in gry, Indian rec. ond mottled 
brown, Make the most beautiful and ortivtic of all Shinghe roofs. 


J-M REGAL ROOFING oe : 


Al Rooting Service has also developed the rubber type of wool felt pooling to a pomt of depencdille 
4Gclency ia J-M Berl Roofing. Lahd with J-M Cleats, like I-M Asbestos Roofing, and secon in 
quality anly toa J-M1 Aghestoa. 





Write fnecrer! Branch for Took No, T6484 


H. W. JOHNS-MANVILLE CO. 
Manufacturers of Asbestos Shingles; Reotnda: Stween; ale torre ply Cold Sterede Insulation; Water 
prowing ; Sunitury Specialties; Acowwtical Correction; Gork Tiling, etic. 


Altace (Thiregr The rent Legisvill New Work Fatty Framcance 
Baltimore Cinciuiset Tndannpel ris plials wt ithe Perici bet be iet a lis 

Beeston Cle erlanl Kanina ci pe tra fee PDL Piilaietphie Sh. Letala 
Biftabes ara an Law Adipel relat Orlane a Paks Breit Sy eie 
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A summer pesisn dk. 
and wonderful on absolutely y nique 


Se igo rat 30 tm cel ge ie Scenic beauty that has no rival ; 
cog Pc unk, regan wf singe eros | astern America” Mountain, nO rival in 
eel takes ue eeiaint | Fal wire th Marie. 1eWw's erver half ei New rc 2 A hile high 
Triya mre waaile witli whale oF Indien — A Boyland 
Pudding, feline, expirine- CCucsi plea i ) 
caling tr © coe , a eli 
eis , eel er tightest ey. Son" titi 
oeeeces a Latina eal Lm Ham lille BLT seuget al ity eat. Mast Berti wit 


bia re kt intet : ial! _ Pier Of betel 
gest Pern os evel thilives Coal bs oe heres, ele in erediys , P 


Vacation Books 


Send for these FREE BOOKS containing the 
practical ficts you need about the best vacation 
places in New England. | 

The White Mountains, the Maine, New Hampahire and Ver 

| ties SH rl it rics meg s Marthas Vineyard, Nantachet, 

TRE Gills, Penpbecet Flay Met Phece Ratt 

aang eer ¥ Aft. Desert, and the oceun 

, C)ver LOW pliers Het, chung best hotels, board Mt | 

~ nd comps, with capacity, ootes anal other helpful ro-braed Ay 
Sem fur thers cpclay ihefing regan sue prefer. 


VACATION BUREAU 


inturmoatien vdcliness ft Brouleay, Roun 201, New York 


te, ty ee ee ATT, BR, RB, 
Heston fe Afton LR. 
Maine Central HR. 


For booklets mand full 
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| SYFORUTHE BENEFIT AND 
3 BENZ ONEEN TIO aE 


CHLATELO #F 
ACTH COMERS. 
ala ee a. 


———= 


Te the original awl Northern Paeife 


IGardiner ‘Gs Gateway | ee re 


Cap, and other marvelous objects at Mommoth Hot Springs: Silver Gare, Golden Geir, Rogrimy 
fountain and Obeidion CHM between Manumoth nnd Norria Geyser Fast Do ool miss thm 
part of the Park.) Pereonally conducted cxcursions weekly from Chicago during 


PARK SEASON: JUNE 15 to SEPTEMBER 15 


ll ctghht eente for desctyetive moatier meieativs wo Aran meas Geopmeriued ta planing pour (414 waretinn trip. 


NORTHERN PACIFIC RAILWAY 


. CLELAND, Geseral Passenger Agent, ST. PAUL 
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“No Fun”, Says He, “Unless You Wear B. V. D.” 
(er the full fun out of yoxr vacationin B. V. D. If you're 
col, work is play, and either side of the road 1s the 
\_A shady side. In B. V. D. you belong to the “J Won's 
iorry Club", 

Join mght away, and you'll look at life through rose-colored 
classes, with a quip on your lip and a song in your heart, 
By the way, remember that a//“ Athletic” Underwear ts ver B.V.D. 


For your own welfore, fe the BV LD: 

Red Woven Label in sour toind and 

make the ml¢uman stow it to you. fhe 

cantor wont, said gat! Oy every 

B..¥. DD. Underparment is sewed 
TAs Red Wren Balel 


| MADE FOR THE $} 


! IBV.D! 
BEST RETAIL TRADE | 
(Feeds Mord Rep. (7, 2 Pan ty. and 
tgs Cite! 

iV. o. Com Cut Caterire ond Roe Leseth 
Demem Ji The, 81.10) aod SL. ike ies | 
ree 

oY tk teem foie fot 8, A. + HITS 
BLU BE, 20 a) ae BS te SL 


The 5B. V. D. Company, 
New Work. | 


Lorde Gelling Agener: ffi, Aldrimankury, E 
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How much you enjoy 
your own boat 


Make sure that you at least can expenence the pode 
of aGwhing one al these trim, speedy, economical 30 
foot Speedway Runabouts: Have one reserved for 
you ationce—for later delivery, Graceful: —lixurous 
reliable, yet moderate in cost, And anmphicity itself in 
apertion—noe engineer or mechanic on the pay roll. 
MN rife-uritddeg for oor towkler “"“Quidoors an the | Wafer,“ 
_ (Gas Engine and Power Co, and | 
Charles L. Seabury Co., Consolidated 
Launch Dept. U. Mortis Heights, Naw York City 


= Gre: -" 
hea “wor: ‘wae 


—— = 
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Diversified 6% July Investments 


Cons wrvotism should ke Your duidind principle if you have fonds avatlalsbe 
tor July 1 investment Satecy thould be your first requirement, and you ehould 





cuntirAt yourselt “rut rh a. Tease arnabbe intercet TretiirsA it * on expect ; FOU MoAcy tr 
be cate, By diversthying TOLLE iivestinents you miy Incre 17 Bs et ther satiety anced 
obrain interest pay nents cach ratte thy 4 titi the tar, ity UL edd desire. 


W's offer, te met 6°, Piet Murtyage Gomis directly secured by the highert clase of on 
trally-loceted office and department store buildings in tha follwing atie: 


Chicaga Kansas City Minne apolis Pittsbu réh 


The bends thua are well diversified us to logation and the character of the propertio seeur= 
tng them. [ hey TELILELES serially each sar trom twa to ten yVeors, givin the investor a choice of 
mnt Bong te dénominations of $100, $500 and S1LO00, they are ovadeble for large 
or rtaal) sur. 

The evundnoss of the securities we offer, and the care with which we mtoguerd the intoruts 
of oor clients, ave. bert: shawn by the fur rit chit hi thw hor hime cves wl iffer ~tal leew of cithec Prie= 
cipol or dutercest on any teerstment purchased of this House, founded 32 yeues aga, 


Write for our July Cieculor Nu, 502 Gi 


S.W. STRAUS & Co. 


iff & TES 


MORTGAGE »" BOND BANKERS 


ES TAB LIGSED aa 


STRAUS BUIL ONG ONE WALL STHEET 
CHICAGG NEW TORK 
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~ You Will Make 
The Best Investments 


yok pirchise secomtie which 
have met the very exacting 
requirements of ably managed 
mstitutions- and of tristees, 
providudl such secturities can ‘he 
hod st really attractive Apures, 


Conditions at present m the po 
tical and businessworld aresuch 

that tansy of the mest depend- 
able bands may be obtarmed on 
a porticularly attractive basis 


Tap de Luxe tothe meat wonderful, interesting 
| b andl bientifel latidls on earth. Emrope, Meci- 
terranean, Exeypt, boca, Java, China, Japan, Phil- 
inpenes, Howe, etc. Independent Trips, 





= im ‘ a if 4 ate up ‘ Pa 4 ] a Pay f gf fe le ‘aE T uf | First Class Throug Tier i. Sart fits either, 
i” are PEAS, whisk weil any place, either direction, Pickets good two yearn. 
lo Le Hi a ' i Ay pa Hilt, Ff, : i. ' " : 

| . Serene fRAVELERS' CHECKS GOOD ALL OVER THE WOULD 


Write for "" NLS Arnel ew Werke rcp" Fiera 


A B Leach az Co CLES A (O., Gen'l Agi, 2 PROADWAY, SEW YORE 

se > . b Clearer Ca, Phineas - Cowlin| Aixtoreak! Gaot, St Lore 

Tidtiiendt SSuatite Gcbert (aged, Seo itupces - Kinway & Changen, Witeeg 
VESTN SEC MTILeS 


149 Broadway, New York RO RTH * 


105 So, La Salle St, Chicago G 
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CO CUAD EGA BYOM MD ERATURE LO CS EM Ln 


What the Bond Buyer Has a Right to Expect 
In Addition to Reasonable Interest Return 


The asureance of ample sectirty behind hie bonds through tecommendation by a. tepu- 
table investment banker, 

2 A eotuprehensive and accurate statement of the phyaical and financial condition of 

the Property, boeuf ast bs ise rn bai ea oi of EPCs. 


_ — > ay 


\ Regular and prompt interest payments at stipulated retes during the life of the bonds 
4. The setorn of the full face vali of the bonda at maturity. 
é 
F 






AL reasonadle morket in accordance with existing market conditiona, 
4, | leet dow th etiahinee triarkee ctit 


6. A-copy of the tecort of the latest sppraisal of the property upon requcat 


Asoranorn of f conservative rato ol bonded inde btecnice: to value of Properties morgage: | 


OOTTET LTTE IIIT 1) 


A Assirance of sufficiency ated legality of franchise and Hertgage provisions, throigh com 
petent legal opinion. 


A sufficient marin of safety in earnings. 


Send for our Corcular AN. FS, entitled "oo ta Selec! a frond Aand."" Tha circular covers in 
greoter detail many of fhe points meniinned abode, 


N. W. Halsey & Co. 


= NEW YORE PHILARELPHIA CHICAGLa 
= 45 Wall 54, 142) Chestnes SL Le Salle wed Adams Sits, 
BoSsTON JAN FRANCISCO 


a a | a 7, 


ET 


BALTIMORE 424 Califernia St, 
Aliiary bi wihuing 


LONDON, Halary & Co., Lid, OENEV A. Swlteorland 


Haley i Ca., Te, 


Minnesota & Ontario Power Co. 
First Mortgage 6's 
A prime investment bond, protected by 
earnings of 4+ to 1 and assets of 3 to 1, 


including 30,000 water horse-power 
completely developed and operated. 


Price, 101 and Accrued Interest to Net 548" 


as jar i FE wir Ao) 


Peabody. lloughteling & Co. 


Established 1865 10 So. La Salle Street, Chicago 
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Tramp These Trails to Ae] 
theTop o’theWorldin \~ 


Glacier National Park 


Tramp the trails of Glacier National Park this sum- 
mer— Uncle Sam’s newest playground in the Rockies 
of nornhwestem Montana. Rest in the m untainscluiowed 
| valleys by coal, glacial streams. Fish for the ever-pretent 
mountain tout Climb to the top of the world—tiury hetghits 
studded with diamond-darzing giaciers. +4 parerama ot 
inupiring grandeur—lakes, rivers, canyons, pine laden tvalleyvye— Hes at your feet 

Hr ony; lotty mountAIn. toms Dee kKi; by rub af, the SM Ey ripe scest of tlie [eee oe yr 
to refreshing sleop, 








G lacierNational Park 


Walk throdieh the Park ot 9 cone of Tite Fs yepiar, Soe 6 mock thee wn poo desire. ‘Trevel, of reo 
orefer, by automobile, boteetawh, Mace oy Livia tee! The niw aad etilargel Uluciat Park bole) offer eters 


modern ccnveeds. Aterlcan plan £} oo $3 per day, 


|| Low Round-Trip Summer Tourist Fares 
via Great Northern Railway, Daily June 1—September 30 
To Clacter Park or Beltem in Glocter Hatin! Pork — Fru | cee lie ete iP eet Beer el Lie arifie = Free Bt fen 


BE, Paul or Ulnierpalin, BES, fram Celene, He aru! Spr pithe, POI, fee Cele, be 
Propmrtieonutels low farm Prom ether peli ch. 


Definite Expense Tours Walking Tour Book Free 


P 5 ae Let ie belp plus wor ® iuit Lee eRe Send the eeupern 

= : Er ee i ie eT iene fear Werk fan Ue iF a oS ew aa : 1-4 i 

1 Bor yinigr oot git pata aera teles. ich yt rfp ase: for Walking Just foe, serepinee Palitcr wit withers shee Fip= 
TF netomelie, Pl, SaY Sind Saree . : jae liteesture fren. The: Weiking Teor [lewd lemnartifelly 


Cea der tom € 6.35 Five clay tint $21.25 Hinge brebberd, abit arti! opel ef persons whe hare 
| “Phreedaytour— 2100 Seven day tour— 47.00 | feared the Furic un. foot. Semi for |e tray, 


—— a Gu oF EE Ge Gees GG CW. PITTS, Gen. Aidt, Pass. Dept. 

H. A. Noble, Gen. Poo. Agent, Great Northorn Hailwary. fi 3195. Clark St... (teed 
Dept. 4 St Poul, Minn, &. LOUNMSRENY, Gen. Age. Puss. Depe. 

Pienae send me Walking ‘Tout. Bock, descriptive ttern 4 \ihd Dirwadwy, New York 
tore ad sevepline folder free, P 

‘ il. A. SQUALL, Gen Faas, Age, 
meas iH edit —-————= J GREAT NORTHERN RAILWAY 
Aur ae a eee ee ee oid, Feld ea 


Y Petia Pactan boiomtheed Fajeejlie. fig Prapelene, inl 
Clty en 


= = — = el ES ———__ |. 
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Watch the “Nobby Treads” 


On Fifth Avenue, New York On Michigan Avenue, Chicago 
On Commonwealth Ave., Boston On Woodward Avenue, Detroit 
On Broad Street, Philadelphia On Broadway, Denver 


On Van Ness Ave., San Francisco 
On Pennsylvania Ave.,Washington Qn leading streets of cities and 


On Euclid Avenue, Cleveland towns everywhere 


On Every Thoroughfare 


see the tremendous hoon of “Nobby Tread” Tires on cars everywhere— 

ou will find that men who have owned two, or three, or four cars—men who 
have experimented—use “Nobby Tread” Tires. 

you are buying your first car this Spring, have it equipped with 

=A Nobb Tread” Tires. Start right—take the advice of these veteran motor- 
ists,—and save expensive, useless experimenting, 


“Nobby Tread” Tires 


are now sold under our regular early —pertect workmanthip asd 2 and biter tab 
BUT any adjustments are on a basis of 


5,000 Miles 


Thowsands upon thousands of veteran motorists now use “Nobby Tread” Tires on their front and 
rear wheels through al! seasons, because they are auch phenomenal mileage tires and real amti-nicid tires. 


United States Tire Company 


7 DO NOT BF, TALKED INTO A SUBSTITUTE— Your ows deal: > or any ecliable dealer can super 
Ses wou with © eer tet aol Tires. if he hae me eteck on hanel, inst thathe pet ther for you at onco— 
: Dr Eo th abotha chiaker, 


NOTE THIS:—Dealors who sell UNITED STATES TIRES well the best of everything, 
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lobe-Wernicke 
Sectional Bookcases 
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@ jprss books either overcrowded limited shelf space or empty shelves 
ww Veawned and waited for books. When one bookcase overfowed, a new 
one was purchased, and its gaping shelves were gradually filled. That was 
before the Globe Wernicke period in bookcases. Now, books and their 
shelves cometogether. The bookcase grows apace with the library, This is 
the modern way of building alibrary. This is the Globe-Wernicke idea. 

Phe Worle’ s Heat Hondo" "—Thda Uedle booklet [iets collections of books for 

goad reading. selected by eoch mer aw De. Charlee VW, Flint, Hemiben Wreinht 


Alebie, folim Fouakin, and Wilken D. Howe, Foeery booklawer should havea 
copy. ootet bree with thee Giobe: Weenicke bookcase Catalog. Adeberas Laepa., el 


The Slobe“Wernicke Ca, Cincinnati, Ohio 


oariy Mee Yue &« TD eee Chicag= Opin Sa. Waledk Ave Wohin el Fo. ew, 
Branch Stores: Pitbebe nh Gib Cee Be creda ioe tld Sipe! CealhAiel 2 4 Peni Aire, 2 
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THE HOME OF 


A FORGO 


OTTEN RACE 


Mysterious Chichen Itza, in Yucatan, Mexico 


By Epwarp H. 


‘THOMPSON 


Firweriy U.S. Cossen art Mums, ¥Yvcatan 


FB, ried group of Chichen Itza, 
on the Peninsula of Yucatan, 

| Mexico, covers i space of fully 3 
square tithes, Ohwer all this wide territory 
are scattered carved and aytared stones 
in countless thousands, and fallen’ col- 
ums by the hundreds, while the form- 
less retnuins and outlined walls of huge 
structures fallen into tii are séen un 
every ule, 

seven massive structures of carved 
stone ad adamantine mortar still tower 
erect and almost habitable; Their fa- 
cades, though gray and haggard with age 
and seamed by time, sustain the claim 
that Chichen Itea, in the Americas, is one 
of the world’s preatest monuments of 
antiquity, 

The heart of most of the cities of an- 
tiguity was a castle or temple; in this 
preat American monument the heart was 
a castle and a teniple—hoth in one, 

As thie 3 a popular descriptive article 
rither than a-technical one, [ shall try to 
restrain ty always present desire and in- 
ject only enough figures to give adequate 
conucentions of size and ifistatce. 

A terrace as broad and level as a plam 
ie raised 10 Teet or more above the sur- 


ronnding suriace, bot op with rubble 


andl fintshed with a lime cement—hard, 
white, onl curable. On this man-minle 
plain was inult, among other structures 
a pyramid of mine terraces (ste page 


SRG), each faced with inlaid paneled 
stonework are well frrished, 

On cach of the four inclined faces of 
this. pyramid a stairway was built 111 
feet long and 28.7 feet wide, with my 
steps rising from the base-level wp to the 
crowning. platform, 

Fach of the four angles of the pyramid 
is formed by the undulating body of a 
Ertal stone Serpent. Descending irom 
the crowning platform, each undulation 
of the bully marks a gradient, a terrace 
plane, while on each side of the surthern 
stiirway a. serpent head, with wie-open 
jaws, carved from a‘stnglé mass-of lime- 
stone, rests on the plane beneath A 
Strong man cannot hope to lift the small- 
est stone that gocs into the making of 
this. serpent body, 

THE CASTLE TEMPLE 

All this is simply of the base, the 
preparation for andl the leading tp to the 
hoilding proper, the Custh Temple (ste 
pece 586). This temple is mot large, 
measured by the starulards of the pres 
ent diy, oreven by that of those ancient 
lnalders. Lake the heart of the human 
body, tt was not large but important. 

Baoit on the lew ‘el platform that crowned 
the pyramid, it is itself only 43 feet by ap 
feet, with a narrow level space around it 
on the platform's outer edge barely wide 
enough for two to walk ubreast in satety, 
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On the north, facing a few degrees 
east of north, 1s the Ceremonial Stair- 
way, with its two great serpent bearls 
leading up the pyramid to the entrance 
of the sanctuary, 

Thick stone pillars, fashioned always 
in the conventionalized Serpent form, 
sustain the carved and paneled facade 
above the entrance to the outer corrider 
and inner chamber, the sanctuary of the 


temple, Im tie semi-gioam of this sanc 


tuury are two aquute pillars of stone, 
each Supporting missive twin beams of 
thick sapote wood. richly carved. These 
in their turn help ta stpport ithe strange 
triple-vaulted roof of the chamber ( se 
page 585). Sapote woorl, like the Rast 
Intian tenk, ts as strong anil almost as 
durable a3 storie, 

Woolen beams, stone pillars, and en- 
trance posts are all carver! in low relief 
(see page 589). S$ 
figures, some in mask and bearded, and 
all clothed in ornate regalia, with strange 
weapons and the owing plumes of the 
quetzal, cover their jameled suriaces. 

The symbel of the feathered serpent— 
the body of the rattlesnake, covered with 
the plumage of the quetzal birc—waa to 
this old civilization what the Cross was 
to the Chistian and the Crescent to the 
Saracen. 

Conder this symbol the culture hero 
Kuk-ulcon (Feathered Serpent) of Yu- 
catan, Goetsacootl of the Aztecs and 
earlier people, was first reverenced, then 
dethed and worshipped, 

Most of the carvings on stone stirface 
were panied, but the woclen tintels, 
carved of plain, were apparently dull 
fitished in their own natural color—a 
Fich ted brown, 

(im the sonth, east, and west a single 
ligh-vaulted bot narrow chomber was 
formed [-shaped, with sapote lintels anil 
carved doomwars facing cach of the stair- 
WHYS. 

Large serpent masks, cach fanked by 





sutiken paneled squares, are the only or- 


naments of these three facatles, and, ex- 
cept that on the western facade, are 
Wace directly over the entrances, The 
mask of this western facade is several 
fect to the south of the entrance, 

This was not a random work, neither 


Symbols and hunian 
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did the conformation of the structure 
make this lack of symmetry anecessary 
fait. 

[sit tre that the ancient builders of 
the East were wont to leave one stone 
missing of one carving mispluced in an 
otherwise perfect work because only the 
Supreme Chie aboul] produce perfection ? 

Onthe roof are ornaments of carved 
atame cut in curious angles and placed 
like battlements, These probably served 
a shelters to the fighting men and pro- 
tection to the priestly watchers of the 
stars and planets as. they traced the-celes- 
tial orbits and read the omens this re- 
vealed, — 


THR HOUR OF SUNRISE 


The writer stood upon the roof of this 
temple one tootning last December just 
a5 the first rays of the sin reddened the 
distant horizon, The nmiorning. stillness 
was profound, The noises of the night 
had ceased and those of the day were not 
yet begun. All the sky above and the 
earth telow seemed to be blreathlesely 
Waiting for something—just waiting. 
Then the great rownd sun cume up fan- 
ing splendidly, and tmstantly the whole 
worl! sang and hummel, The birds in 
the trees and the insects on the grounil 
sang ina grand Te Deum. 

Nattre heraclf taught primal man to 
be a sun-woershipper, and man in lis 
heart of hearts still follawse the ancient 
teachings, 

A’ gentle breeze sprang-wp, and then he 
seemed to be upon a sea-bownd! rocley 
protiontory, high above all things, The 
calm sea surface stretched away to where 
the skv-line met it, and there they fused 
ite an opalescent something, seemiugly 
born of the union of a rainbow with the 
white sea-foam, 

The sun rose higher and the sea of 
mist dissolved into nothingness. In its 
place wis an ocean of verdure, with a 
foam of boght blue fowers, the bloom 
of the jungtt morning glory. As lie de- 
scended the steps worn by the sanclal 
tread of o thousand years, he thought: 
“Can this world show a more beautiful 
sight >" 

From the northern edge of the Jevel 
terrace at the base of the temple: pyra- 
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Woolen hears, steorme pillars, amd entranee posing are all carved in low relicf. Symbok 
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nid a raised causeway, 25 feet wide and 
micadamized, extends northward 300 
yards or more to the Sacred Well. 


THE SACRED WHEEL INTO WHICH PHISON- 
ERS AND MAIDENS WERE TITROWN 


This was the Sacred Way, sh itt 
times of pestilence and drought solemn 
processions of pricats, devotees with of- 
ferings, and victims for the sacrifice 
wound between the snake-head columns 
down the long, steep stairway of the 
temple and along the Sacred Way to the 


dreadful Sacred Well (see page sa) 
The weird music of the fute and the 


shrill notes of the whistle mingled with 
the droning boom of the sacred dram as 
the pricsts, the devotees with their offer- 


ings, and the nobles grouped themselves: 


on the brink of the well, 

Then from the platform beside the 
shrine the offerings from far and near 
were tossed in, and finally the prisoners 
of war and beautiful maidens, drugred 
with the sacred ambrosia Balche, were 
thrown into the jade-colored waters as 
expiatory offering to an offended deity. 

Could this deep old limestone water- 
pit, the Sacred Well, be given a tongue 
and made to tell what it had seen, whit 
world romance could equal it! 

Several hundred feet to the west of 
the Castle Temple, and on the same ter- 
rice with it, rest two great parallel moles 
ef solid masonry (sce page 502). cach 
aos feet long, 34 feet wide, and 25 feet 


high 

Bee these moles is the Ceremomal 
Court. This level cemented space was. 
probably the theater for the pertortnance 
of certain rites ancl gates of a ceremo- 
jlial character, Ike the Aztec game detli- 
cated to Tali, 

This belief is borne out by the fact 
that at a distance of 6 feet from the level 
upper surface of the mole two great 
rings of stone Were fitmly fixed by means 
of tongues inte the erreniedten wall 
surface directly apposite cach other, 

One of these rmys had cither fallen 
out of tts place by tts own weiglit, or 
more probably was dug ont by native 
honey seekers, amd now lies prostrate. 
but whole, on the ground beneath. ‘The 
cther yet stands out baldly from the 
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sheer wall surface, and the entwined ser- 
pents carved on its-annular faces are still 
cleariy visible. 

To the north and south of these great 
moles:are the half-numned remains of two 
small temple structures (see page 364). 
Shrine-like, they seem to guard the en- 
trance to the Ceremonial Court; but the 
themselves, ther carved walls and col- 
imns time worn and beaten, are filly 
exposed to the wear of the elernents, 


THE TEMPLE GF THE TIGERS 


(Qn the southern end of the eastern 
mole rests an edifice, like a casket hold- 
img: jewels, that in time, as the fact be- 
comes known, will be in itself the object 
of distant pilerimages. 

It known as the Temple of the Ti- 


gers (sce page 995) from the zone band 


ut handsomely designed, artistically exe- 
cuted jaguars that, alternate with 
shields, emmaments the southern face. 

C4 course, it as understood that the 
term “tiger” ts a misnomer as applied tw 
the great Felidie in America: the jagimir 
and not the tiger is meant, The term 
“higre, meaning tiger, was probably first 
carelessly given by Spanish adventur- 
ers to the jaruor from Asia, and the 
name was this wrongly perpetuated im 
America. 

The entire front of the Temple of the 
Tigers has disappeared, Fractured and 
wedge apart by the prowing tree roots 
at the apex of the roof, the overweight 
of the richly carved facade toppled it 
aver inte the space beneath, where it still 
ies ina formless mass. 

Two large serpent columns, with opet 
jaws-ond bulbous teeth, are stil in place. 
These once helped to sustain the fallen 
fucade, and probably served us the mass 
ive fulcrum that tossed the mass of 
stone and time free from the platform in 
front down on the level floor of the Cere- 
minal Court These, like all the other 
serpent columns, are carved in the con- 
ventionalized cratalid shape and covered 
with the conventional quetzal pliimes, 

The square end pilasters of the outer 
entrance to the immer chomber are en- 
tirely covered with sculptures in low re- 
hef. Like those upon the pilasters anil 
columns of the Castle Temple, the prm- 





| bey we tel i 
ree J be Te Ei reps ERS CFF WA a} WADERS Wt 
TEL aay 
i , 
WLS a Cote ne waberoat. tl ft cl lic oft ij | 1 i! marke to tel ' i 
it. lias a! Ei r r hi wld weonal w 


(irs OAR “YXI Bae) opty, OL peayeoipape ore 
We Ad Oat See ona iT HVA [FR Vptd CELA Pe Lee yh hy Res Ah APPEASE AIDE [Pep a aoy SLIT, 


Lo) TWINOKM AAW WIL AN ThA A AAS Ts se Sea ET aa ea PhS 





THE HOME OF A FORGOTTEN RACE 


cipal motive on each panel ts a linman 
figure elaborately costumed and bril- 
liantly painted. 

MAYAN MURAL PAINTINGS 


The wall surface of both chambers 
bear traces of having been once. covered 
with mural paintings. Those on the 
walls of the outer chamber have become 
entirely obliterated by the erosive action 
- of the elements. Those on the walls of 
the finer chamber are in part obliterated 
hy the excreta of bats, andl stil more by 
the vandal hand of man. 

Enough yel remains to make this little 
chamber the repository of the Trcst-pre- 
served examples of the mitral paintings 
of this ancient Maya tare at present 
kricwti, 

The Lest-preserved portion represents 
a battle scene. The attacking party, with 
atlatls, spears, and shields, are seemingly 
assaulting a city or some large cetiter. 
Above the battlefield can be seen ber 
npon tier of houses, and amid then: are 
woten in agonined postures, looking 
down upon the fighting wartiors. 

To one side is the symbotical hgure of 
Kuk-wl-con, with lightming-like “yellow 
flames issuing from his mouth, the sign 
of defiatice and also of war, Many other 
‘scenes aud portions of fipsires are ide 
pietedl, but the battle scene te the clearest 
of them all at present. The hgures are 
done in & clear, easy style, vigorows. and 
trie, 

Belonging to this same temple, but on 
a lower level and built against the cast- 
ern-wall, i¢ a chamber 22 feet long by 1o 
feet wide and 15 feet high. 

The front of this chamber also is de- 
strayed and in pimictically the same way 
as that of the woperehamber, A portion 
cof the-end walls and a large part of the 
rear sill remain upright, (4ee page 59%), 
and the superb wall sculptures they bold 
upon their surface are fortunately still 
left for study and comparison, 


Clear-cut features, well-worked de- 


tails, artistically executed and well en 
fied cut, show the skill and spirit of 
these ancient artists: The carvings.clearly 


represent the performance of some re- 
Higieus rite or certmonial dite. Iin- 


twined about the-series of masked and 
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conventional figures are the serpent sym- 
bal, that of the sim atid apparently that 
of rain and water. 

Description ix nearly tiecless in such 
cases tis this: ouly photographs or draw- 
ings can adequately represent the work, 

The figures were originally painted in 
the conventional colors, wrth the ever- 
present deep red background. 

Portions of the two richly carved 

tare pillars that once Helped to sts- 
tain the fallen front, and between them 
a rigid conventionalized “tiger,” seen 
ingly & kind of ceremonial seat, complete 
all that ts now visible of this chamber 

Haif riined as 1 is, the Tentple uf the 
Tigers is a treasiire ani) a boon to stu- 
dents of the Maya civilization, 


A MAYAN PRESON 


South of the Temple of the Tigers 
lies the beautiful littl structuré known 
to the natives as the Chichen Chobh, the 
Prison (ace page 508), probably the most 
perfect existing unit of ancient Maya 
architecture. The pyramid supporting 
und the stairway leading up to it are al- 
most intuct, the angles and faces of the 
edifice itself almost perfect. 

Within the chambers some of the 
wooden cross-beatns-are still in place, thie 
mural paintings on the ‘hard—- finished 
Walls are evident, although nearly ef- 
faced: bot the long bind of well-carved 
hieroglyphics that exten! entirely across 
ihe wall oppestte the doors is as perfect 
und delicately clear as uf carved tut yee 
terday. 

To the southeast lics the Round Tower 
(ste poge Goo), a strange stricture, 
unique in plan and outline, This: erlifice 
rises hike a turret, 40 feet and of eiual 
diameter, from near the center of a ber 
race, 20 feet high, 220 feet long by 150 
feet witle. 

HUMUOLOT 5 SURPRISE 


Tis purpose is at present wikeown;, but 
from ite conmstruchen, annular chambers, 
winding stiinvay, and the position of its 
mitlooks and outlets T believe it, to hove 
been an olservatory, an edifice devoted 
ti the sity of the celestial bodies. It is 
known thatthe ancient American calen- 
dir syatem was so accurately developed 
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THE TEMPLE OF THE TIGERS 
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that Alexander Von Hutiboldt was: for 
# time incredulous of ite native origi. 
The leamned ones, the wise men amdng 


these people, were astronomers, not mere. 


slar-guzers, and there are those among 
the Mayas at the present day that have a 
Srprising native Plater of the celes- 
tial geography, aa well as of curinis 
properties of certain roote and herbs on 
the earth beneath. 

The present conical form of this edi- 
fice, the shape of its chambers, and above 
all the pecuhar inner stairway waning 
arcu oa soli center, have caused the 
natives to call mt, in their vernacular, 
“The House of the Snail,” and this mume 
in its Spanish dress clings to it mew, As 
the Carecol (Snail) it ts best known to 
the people of the region, and under this 
name it is shown to the curons and the 
visitors from afar. 


THE “NUNNERY” 


Nearly half a mile to the-south of the 
Castle: Temple rises the majestic pale of 
the “Nunnery” (see page G02). How far 
this name accurately indicates the onginal 
purpose of the ecdifve is not known; but 
we do know that among these ancient 
people a certain social organization ex- 
sted, resembling in a modified form the 
societies. of monks and murs, . 

How much er how tittle of truth is m 
the name we may not know, bot the eddt- 
fice stoelf is probably the miast-ancient of 
all the structures now standing. How 
old no ont knows; tut the fact is evident 
that the central portion of the structure 
was old and time worn before the pitted 
surface and dulled angles were burted im 
the plastic mass of the newer masonry, 
Then in time this, too, was hidden under 
the present walls, new and clear lined 
then, but now gray and seamed by time 
antl the elements, and this m a land 
where the jee never forms, the frost 
never rises, and drytiess is mere evident 
than dampness or nwisture. | 

The facades of these later portions of 
the preat mass of stone and lime are 
wonderful examples of carved stonework 
and ancient American symbolism. 1 
doubt if, taken asa whole, their equal ex- 
mts, The photographic views shaw this 
in qh TMeAsure, cot obiy In pe Teese, 


AUT 


The troc beauty of the carvings and 
the perfect proportions of the structure 
can never be fitly shown until the debris 
that now hides the buse and destroys the 
Irue symmetry of the edifice 1 removed. 
This work should he done by competent 
direction under supervision of the pov- 
ernment, 

Two small one-storied edifices, in the 
nature of detached wings, are on the 
right and left of the building proper. 

(ne, known as. “La Ielesia” Church, is 
still quite perfect, and the svmbolical fig- 


ures encrusted on its tichly worked fa- 


cade have long been objects of study 
to the student and of curiosity to the 
profane. 

The other ts a still smaller structure 
of ordinary desym ani) no apparetit 
pants of special interest. 

A wile, steep stairway, with the very 
narrow steps aml risers common ta the 
work of sandal-wearnpe people, leads wp 
to the important second story, This por- 


tion of the structiire sets back from the 


face of the lower one, thus leaving an 
open ‘level space of some 30 feel wide, 
broken im front half way by the stairway 
leading wp to the third stary. 

The lateral northern face of this up- 
per second story has two true entrances 
into perfect chambers and four large re- 
cesses tn the front walls that are either 
bind deorwave or once inte entratees 
into chambers formerly existing in the 
original structare, but later filled up to 
take a solid foundation for a third story 
directly ahove. When this was done the 
doorways remamed as simple niches, and 
over these a tiyme buttress (see page 
foz) was thrown a5 4 -siairway to the 
newer stracture above, This is my hy- 
pothesis, subject to rmetiheations that 
foture mvestigations may take neces- 
sary. 

The stove lintels over every entrance, 
existing or blind, built into this face of 
the end walls are covered with hand- 
some, still legible glyphs, Clearly legi- 
le indeed, hut as unreadable as 2 sealed 
hook. | 

Undeciphere! and mysterious, they 
ate the pleastre ond despa of those who 
seek to solve the problems that they hold. 
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All the chambers within this second 
story of the edifice have within the wall 
spaces opposite the entrances various 
tiches about the height of the entrances, 
but narrower, ane, even the smaller 
chambers, have less than two, and the 
lung, narrow iniddle chamber on the 
south face has five. 

These may have been doorways, origi- 
mally giving entrance inte the primitive 
structure, closed when the central. por- 


tion was made into a solid core} but vari- 


ous circtimstances, among them being the 
presence and 


to throw aside this hypothesis, To me 


they have all the appearances of having 


been true miches, 


THE RECORDS OF THIS ANCIENT (PEOPLE 
WERE DESTROY iv THE SPANTARIE 


They give, in the mind of the student 
of these old structures, the appearance 
of haying been repositories: Perhaps 
within these niches were stored the tolls 
Of parchment, the folded haoks on deer- 
skint anc aguve paper, the plans and rec- 
oreds, and all the written lore of this city 
ot the Maya wise men, the *Itzaes.” 

Who knows but their contents. formed 
pers of that funereal pyre of ancient 
Maya literature made by the zealot, 
Dishop de Landa, on the Mani com#ion 

De Landa, seemgion these old rolls of 
deerskin and volumes of magnuey paper 
signs that he could mot read anid symbols 
that he could not understand, concluded 
that they were cabalistic signs of a dia- 
bolical nature, and caused them, together 
with many other objects of inestimable 


value to science, to be destroyed by fire. 


an the public square in the Poehlo de 
Mant. 

At that time the eld chroniclers tell us 
there were destroyed 5,000 idnls of dis- 
tmet forms and sizes, 13 altar-stones, 22 
stunes, carver anil of small sizes; 27 
rolls of ancient hieroglyphic: on. deer- 
skin, 197 vases of all sizes and pattems, 
and many other unrecorded objects, 

An ancient Spanish chronicler states 
naively that the natives who witnessed 
the destruction by fire were much af- 
theted and made a preat outery of woe. 

Is #t to be wondered that they made a 


osition of the recesses jn 
the walls-of the end chumber, cause me 


mith} 


great outery of weet They saw not only 
the sacred things calcining in the fervent 
bent, but also the written lore, accun- 
lated knowledge of their race, going up 
in smoke and red cinders, Naturally the 
thinking ones among them “made great 
outery,” one . 

Around the corners and om the tr 
broken portions of the smooth, hard fin- 
ish im the recesses are traces of broad 
red, bine, and green hands forming the 
paneled outlines for the detail figures 
within, On the ceiling in places are still 
the fragmentary outlines of houses, trees, 
city walls, and nondeseript animals. 

Om the inner walls of the eastern end 
chamber can be clearly seen the impress 
of the “red hand,” anuther of the on- 
solved probletis. 

The third upper story is amall and pre- 
sents the tden of incompleteness, although 
its state of ruin prevents the last word 
being said until excavation and investi- 
gation have taken place under some com- 
petent persemn, 

The last and least important of the 
seven -structures yet standing is the so- 
called. “House of the Durk Writings.” 
The structure is o huge one-story edifice, 
Large forest trees grow over its flat roof, 
and were it not for tts vertical wall faces 
of well-earved stone one could easily be- 
heve that he was treading the primeval 
forest floor, 

The nane, kab fob, Howse of the 
Dark Writing, was given to it by the na- 
thves hecanse in the gloom of an inner 
chamber can be seen a lintel of storie 
covered with glyphs and having on its 
under surface a seated figure in the act, 
apparently, of offering up some kind of 
burnt sacrifice: 

This ends the list of the still. existing 
structures; hut the wonders to be seen 
rostrate anid those hidden have nat yet 
Men mentioned, 

We have not mentioned the sepulchers 
of the high priests, oo fect beneath the 
crown of the pyramul, 50 feet in the 
solid rock; the rock carvings: jaguars 
carved on the ledge surface: the great 
natural well from whence this ancent 
city received its water supply; the caves, 
with their prehistoric defenses, stalac- 
tites, grottoes, and pools of clear, cool 
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THE HOME-OF A FORGOTTEN RACE 


witer—these andl many other things we 
have the desire te depict ane describe, 
but time and space forbid, 


WIEN WAS THIS CITY FOUNDED? 


— How old) is this great city of stone 
built temples and myriad carvings? For 
years we have sought among its fallen 
colunins and toppled walls for that which 
would tell us clearly of its age. 

‘To a certain extent the:search has pot 
been in vain, We have found! a tablet 
of stone covered with hicroglyphs, and 
stony them are signs that fix a date, an 
epoch, Keen minds aml traimed are now 
at work on the tablet, niul the time may 
nat be far distant when we shall lmuw 
whether it be 2,000 years oll or less, as 
some students chim, or aver 11,400 
years, as claimed by Le Plongeoti. 
"The margin betwee the two “yuesses” 
is certainty wide enough, : 

Meanwhile, ‘tke the Sphynx in the 
Fast, the gray, oll human fices carved 
high on the massive walls gare down wn- 
changingly, unnindfal of modern man 
od his fintile guess. 

We have perhaps more tirformation on 
the early listory of this ancient group 
thon we Have of anv other center af the 
Mava civiization, 

Mut as that keen scholar, the lamented 
Dr. Thompson, was fond of impressing 
pon ht pupils, “Gentlemen, iTonma- 
tion may or mayonot) be facts, and unless 
it be of proven facts is not knowledge.” 
Even “information” concerning these 
ancient Inulders and their buiklings ts 
only too seanty. ond actual proven fircts 
ati] more so 


“HE LEGEND OF CMICHEN ITEA 


The eurliest tons. Concerns 
Chichen liza is wiven in a corious docu- 
ment found by Don Juan |e. Perez, w 
Yueatan scholar and antiquarian, among 
the dasty old records and archives in the 
Town Hall of Mam, 

The document commences thus: “Lai 
w tralan katun lukei ti cali ti viotach 
Nonoual’—[ might continue on in this 
way for sdire time, bot all might net uri 
derstund the text as clearly as could be 
wished. Jn fact the fear of a sudden 
rupture of relations between writer ani 


ty 


reoder induces me te forego, urd in plage 
give a broad interpretation of the an- 
clent writings in those parts where ullu- 
sion is mude to Chichen [ren 

Translated, the doctnvent commenites 
thus, the brackets hemg tty interpola- 
Linnie: | 

“This is the series of cpochs that 
elapsed from the tine of their departure 
from the house of Nonowal in the land 
of Tulapan. 

“Then took place the distovery of 
Hacalar, Sixty years they ruled in Gaca- 
lar, when they came here, 

“During these vears af their povern- 
ment of this province of Baecalar oc- 
curred the discovery of Chichen Itza. 
tao. years they tiled in Chichen, fom. 
when they Jeft it and went te Champu- 
tun, where the Iteaes, holy amen, liad 
hoses, . 

“sho years reigned the Itmes in Cham- 
putin, when they abandoned it aud re- 
torhe! in search of their homes. 

“Por several epochs they lived tn the 
woods and. the caves, undér the unin- 
habitec! bith. | 

“After forty years they returned to 
their homes (Chichen Itza) anmee more, 
and Chanypotun knew them no more. 

“Two hundred years they reigned in 
itxmal, Chichen [tta, Mayapan. ‘The 
governor of Chichen Itza, (Chac xib 
chac) was depose) because be mur- 
mirred disrespectinlly against Tunac-cel, 
the governor of Mayapan. Ninety years 
had elapsed, tut the tenth of the Sth 
Ahnu was the year in which he was over- 
ivrew 

The unknown mative writer keeps on; 
but | will stop, as he mentions Chichen 
Itza ne mare. 

Neither the name nor the history of its 
writer is known: That from the perfect 
commiund of both the native vernacular 
and the Spauish letters it would seem to 
have been the wark of an educated mir 
tive and written within a few decades 
after the conyuest,, This would not be 
strange, for many bright young niitives, 
sons of the nobles anil of the reigning 
families, were taken by the church or hw 


high lay offietals and educated in Spanish 


jearning. | 
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fentanmleéd anda smite clése beside Tint is 
he sat motionless, happily musing. Sec- 
ing that its hig, soft eves were like those 
of the tmaiden he loved, he loosed its 
bonds and set it free. 

In the midst of hie amerous musings, 
a8 he satin bis chosber one day, a dust- 
covered rinner catne np to the palace 
entrance and rattled the souncling shells 
before the curtains for metint entrance 
on the ruler’s service. 

The news he lrought drove the young 
ruler to desperation. 

The Batab of a neyghlormg province. 
and one far more powerful than he of 
Chichen Itza, had married the matdien 
that Canek was to take to wife. 

For a while no. raging japuar robbed 
of bis mate was more furious than 
young: Caneck: then of a sudden he prew 
quiet, cool, and seemingly cali. 

So his warriors remembered to haye 
seer him when they fought an old-time 
enemy, killed his fighting men, and de- 
faced his temple, and they petiently 
waited, 

The night came and with it a brooding 
nerther. Darkness a3 black as the hate 
in the heart of Canek was all around the 
‘aflent ranks of the switihy moving war- 
iors. The lightning flashes, as sharp 
and hot a5 the anger that Hamed im the 
Canek’ s breast, played over the glinting 

ints of crystal on the moving forest of 
inces as they neared! the enemy's city. 

The ever-buming flames on the top of 
the distant temple gleamed brig rial 
black smoke wert heavenward int- 
creasing volume as the priests “Gara 
great hackets of copal in honor of their 
riler’s niartiage. | 

Canek and his silent warriors carte 
swiftly onward, melting into the dark- 
ness of the shadews, hiding from the 
lightning flash, leaping ahead hke deer 
when chanee offered. Revelry had taken 
the city with all thar was in it-and held 
it hard and fast. Even the watchers 

were drunkenly gnimbling over the fate 
that kept them out of the carousals and 
ity Mie darkness, As the black and mov- 

ing shadows reached them swiftly they 
soon were quiet and out of the darkness 
for evermore. 
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THE TATERUCYTOO MAMREAGE 


And the deer-eved woman—a wife, yet 
Suill a mainlen—was she happy? (oh, w “he 
knows! Jt may be that her eves were 
mot pain shadowed: that it was but the 
dim. light of the wild wax tapers in the 
narrow vaulted chamber, ail it may be 
that which glistened on her drooping 
lnshes wits but the fashing of stray ght 
beains from letween the entre cur- 
tains, Who knows? 

Merry were the wedding guests and. 
well drinken most of them. Nove than 
ea wax the bridegroom, who. drank 
he deepest of them all. His brain was 
sndden, his limbs rebellious, but his 
fangue, though thick and clomsy, still 

responded to his call, 

Sedden brain and chums Lomngrite 
wrth together us he mumbled loudly: 

“As for the Lord of Chichen | 
poor lean dog—let hia take his pleas 
ure howling at the moon tonight! Be- 
fore | seek my wife's caresses in her 
marny-curiained chamber, | must hear a 
lively song, Ehen! Holcanes! Tupiles! 
lift your veves and rattle out the battle 
Sevag. 

Dronkenly mumbling, stupidly fumb- 
ing, he rolled on his side and fell asleep, 

At the holeanes' call the tupiles started 
the great war sor af the Mayas—"Co- 
nex, Conex FPaleche" (“Come on, come 
an, ye warriors’ }. 

The voces that commenced it were 
well known, though drunken and quav- 
ering; the voices that joined in it ard 
ened it were strong, fill, and shrilly 
mening.  Abroptly the drinker vowes 
ceased and some ended with a groan. 

The deer-eyed woman, alone in her 
cortained chamber, heard the voices and 
the singing, and then the strangeness af 
the tomult drove her taithe carved stone 
entrance, Eefore she reached it the 
shells were rattled and the curtains. 
purted swiftly, “Star of the night! 
Star of my lifer’ caid Canek, 

“Aly Lord Canek," said the maiden, 
with startled eves, hut star lit. 

Dead men, live men, and the live tien 
dead in drmken stupor, what. could the 
few with senses untenumbed da against 
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the silent fury of Canek and his fighting 
fet f 

Never agati did Chichen) Itza) know 
ts Lord Canck, not any of his: hand of 
fighting men. In the passing of a might 
they vanished, the Lord Canek and the 
soft-ever! mairlen, the atelen bride of the 
drinken ore. 

Time possed. The lord who won a 
bride, but did tmt learn ta keep, her, 
lived his life, died, and was forgotten. 

The memory of Lord Canek Tived.on 
in song and story and became a part of 
the legends of Chichen Trea, 


THE Lost: Is FOUND 


Qne dav, lone afters a: hunting: band 
from ‘Chichen Itza went toward the 
senth—aeumne dave’ journey. Young men 
they weresand full of rashness, so they 
kept on the chase wntilothe lane grew 
hilly orl higher. ane at list rose into the 
very clouds, W onderingly, they turner 
hornteweard, jouriesinige aver a stringe 
commtry, wntil they reached a lake of 
shining water, amd in the lake-an island 
city, with houses and temples and the 
earved fronts of many Inililings like 
their own Chichen |tzn. 

From this island city warriors came 
tind met them and led then to the wait- 
ing. miler and his aged wise men, 

“Who are YOU, pIresimptiiois ones, 
that you dare to come cobidden on oir 
land sind uniw anted ta our city?” asked 
the Batal mm stern menace. 

The young man spole bravely, coolly: 

“We come from our home, Chichen Itza, 
mid have wandered here werbidilert be- 
cause in the chasme of the deer we went 
further than we knew; and, finding path- 
ways right before us, we kept afl, think= 
ing to find old friends or make new ones.” 

The nuler tired and took counsel with 
his wise men, then said to. the wetting 
hunters; “Lf your tale be true, that you 
are of Chichen Ttea and. not of another 
province, vou will indeed find Ivere old 
friends new made—old friends and new 
as well, 

“This ts the vity of Pavasal, whose lord 
is Canck, who once was lord of your 
own Chichen Itea, the City of the Sacred 
Well” 


This ie the legend, The substance 1¢ 


A FORGOTTEN RACE 


Huy 


as told by the good old, but very dry, 
chronicler, Padre Copolucco. PF confess 
ti uve taken this skeleton ond put a 
lithe Hesh oon here and there, just to 
mand ont the form—a little brown and 
red, just to give aclocol] coloring, and sa, 
prodive the true gentral effect; that is 
all, But perhaps 1] taal better have left it 
as. the ancient priestly. sertbe tells it: 
“yinen sabe” —wih kaw ? 

Not all of the tales of Chichen ltra ate 
prehistoric or legendary. 

Far later, chronologically, thar the leg= 
end of Canek, a proven faet, with only a 
saniall partic of “informatian” embe:lded 
in it, is furnished us, anil brings us dower 
to the historic times of the varly Spanish 
conquerors, when they. were in deadly 
struggle with the fearless Alayeas, 


MOXTEIO WELCOMED 


Th 1525-152) Monte}o was weary with 
ins leornee and seemingly frittless: atrugrles 
agaist the nitive Mbyas. Constantly 
buffeted by his countless enemies and 
having ne pk ice of refuge, he found bim- 
self in imminent danger. 

The overlords of the provinces near the 
ceist, known by the mame of (heler 
(htuebirds), wert in fh way frietidly to 
the Spautiards, and Monte fini tis 
way toward them, The other [oedians, 
eceing that the Spaniards were headed 
constward and thinking thar they were 
seeking to return from whence they came, 
did mot seek to fight or in any way annoy 
them: thas the Spaniards arrived safely 
at the bote of the Matabs Cheles. 

These received them limeplitably and, in 
respomse to the petition of ‘Monteio, al- 
lowed them to find a safe asyham at 
Chichen Tia, then poverned by a whesal 
chief Cupul. 

Upon their arriwil, Cupul, according to 
a native document, “The Narrative of 
abn Peck,” said to them: 

“Stranger lords, take wir rest in these 
halls,” and they did: they: made them- 
selves Very tach at home, after the man- 
net of the Spanish coniyterors of those 
dave, even before they had fairly eared 
the proud title, 

Fora time the Indians bore tle Inar- 
lens that their gutests put apon them with 
tieekness, but at last they rebelled at 


(sis 


having to be the providers and burden- 
hearers for snch lusty feeders and pear 
povmuasters, and then thei actions soon 
pot the Spaniards in a serious plight. 

Finally, besieme dl ancl abner without 
provisidins, they took advantige of a 
stormy night after g@ bmve sortie to de 
ecive the Indians, One by one ther de- 
serted the edifice used as their garriaon 
and stole away in the darkness, tu unre 
and make for amore friendly haven, 


DOG, ROVE, AST TELL 


It is <nid that to deceive the Mayas into 
thinking that they were there they tied a 
dogto the tape of a bell and placed foe 
in front, just bevond his reach. [lt 
frantic efforts to get at the food rang the 
bell at frequent intervals, while the cop- 
stant bark aided the supposed deception 
af the Mayas, and when at last the mise 
wae civeovered! the little band of Spanish 
soldiery was nearly cut of the enemy's 
reach. 

This rons the chroricle, and the story 
riav be trie: bat, knowing, as the writer 
does, the character antl customs. of the 
direct descendants of these same oll 
Mave warriors, le does not beheve wt. It 
is far there probable tliat these Mayas, 
desiring to be quickly and peacefully rid 
ai their burdensome guests, shut their 
eves to the going of the Spaniards and 
weld have been the more obliged to them 
if they had tken the bell and ithe dog 
along with them as well, and 46 left the 
besievers to enjoy their early slumbers 
wiisturbed, The discreetly dropped eve- 
lid, that is almost a wink, and quickly 
changes into a blindness, is an artiul act 
as ancient as the hunwn race. In many 
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respects the logic of the metive Alaya 1s: 
pecoliacly bio own, but m miny other 
wavs las actsaind artifices are as old as 
man himself, 


FLOOUENT SILENCE 


The writer has often been asked, “After 
one has visited the rains of the Old 
World, is it worth while to visit those of 
the New World?” | 

He has had as visiting guests scientists 
ef other lands, men with the weriders of 
Italy, of Egypt, and India fresh in their 
memory, inquisitive, incredulons, but de- 
sting to see what there was to see. 

As these great, lonely monuments 
lnetried ap before their vision, he has 
noted the quick, surprised intake of the 
breath, the change of color even, anil 
then—a speaking silence for more elo- 
quent than any words could be, 

The American people should. awaken 
to the fact that they have right at home, 
at thetr very doors, architecture essen- 
tially American, 48 it were, ruined struc. 
tures every whit a5 interesting, 4s muoss- 
ive, anc possibly as oli! as those of other 
lands, whose boast if te-that the Ameri- 
cans must come to them, for “America 
has mo rams.” 

Within these mysterious ruins—Ameti- 
can tuins—are great books, with pages of 
stone, writ in characters that no man may 
vet read, Are the mysteries they hold, 
the wonderfil facts, that certainly he 
sealed and mite within them, hulden from 
ws, less interesting to Amermans than are 
the tales of Egyptian dynasties, the rites 
of Druids, Roman campings, or Saxon 
raidings? I think nut. 
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THE WATER CARRIER Phate ty Join H. Hall 


In every part of Mexice the water carner flourishes, He gets the water [rom some spring or ¢lear 
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DISCOVERY AND INVENTION* 


By Atexanprr Granam Bex. 


You a tather startling question: Did 
Boy ever pot vour head under water 
and chuck two stones together to see wit 
the sound is like? If vou have never 
done. that, try it, ard you'll get a few 
sensation, I did it once, ancl i sonded 
ie if a man were hammering for all he 
Was worth at ny very cir: 

[ then took two. tiny little pebbles and 
tapped them together quite lightly ander 
water, anil it sounded like a man knwck- 
ing at the door. It was rather stanling 
tw hear such a dowd noise from such a 
‘slight cause: 

OF murse, the question at otice arose 
In the mind: How far off could we heat 
the sound? So [sent a boy a hundred 
feet = the beach with a couple af stunes, 
(irecting him to strike them together 
under water. I then submerged my head, 
and | conld hear the sound! about sas real- 
iy as before. 

Well, E determined to test the muaxi- 
mum possible distance, and sent the boy 
acnéss the bay ta boat to the other side, 
to a point at Jeast a mile away from the 
place where [ stuod, and | followed him 
with field ginsses fo see that he carried 
outa instructions. 1 saw him land on 
the other side, take off his cont, roll up 
his sleeves, and po down to a Tittle plan 
wharl on the shore rising only a. few 
inches out of water. He lay down upon 
the wharf, face dewnward, and put his 
hands inte the water, and T then knew he 
was making signils with these stones: _ 

Now, the question wats: Cowl! 1 hear 
him? Ouiethy and gertly T went inte the 
water at mv side of the bay, submerge 
my head, and listened for all Twas worth. 
Well, you koow, the signals came per- 
iectly clear and distinct, throng more 
than a mile of water, ta my ear; It was 
one of the mast astonishing revelations of 
what could be done with water, 

You know if vou Jouk away in the 
distance at a man firing 2 gun you can 
see the flash, and after a tine vou-get the 


| AA going t6 begin tonight by asking 





report: the sottnd takes time to travel 
through the air, [it goes about 1,100 feet 
per seco: Gut in the water it goes five 
times as fist as that—iver 5.000 feet per 
second. Water ia moch better conductor 
of soul than arr, 


DO FSH SIGNAL TO ONE ANOTHER: EY 
SUH WITS 


Reflecting upon these: various experi- 
ments, the thought occurred: If two Tittle 
stones tapped) together can be heard onder 
waiter, why, every tiny lolister that Srmyis 
his cliws must make an audible click, “1 
wonder if there are creatures in the water 
that siznal to one another by sound, 

Well, 1 tad occasion to try it one. 
Buthing-in the Grand Kaiver m Ontario a 
greit many years ago, | put my head very 
gently under water and bstened, and, sure 
enough, “tick, tick,” came sound like a 
grasshoppers chitrup, ania little while 
after that a chirrop on the other side. 
There were creatures uniler the water 
that were calling to. one anther, 

1 don't know whether all fish make 
sounds or oot, but there are some fish that 
certainty do, The drimfish on or coast 
flrums away in the water ao Jowdly that 
you can bear him while you ate wallang 
an the sliore. | 

It is also a significant fact that all fish 
have cars, Why should they have ears 
if there is nothing for them to hear? 

OO this we may be certain—that there 
is aewhale world of sound beneath the 
wares molting to be explored, perhaps by 
some of you, | 

have wanted you to see how oné oheer- 
vation leads tu another. Starting with a 
very small thing—the chucking together 
of two pebbles ander water, and follow- 
ing this up by other observations—we 
broaden our field of knowledge and reach 
generalizations of considerable magni- 
tude as the resultant of momerous sniall 
thonghts brought tegether in the mind 
and carefully considered, 


An addresd to the eradnating class of the Friends’ School, Washington, D.C. delivered 
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OUT OF THE WEATEN TRACK 
[ was walking along the road one day 
in omy country place in Nova Seotit, 
when the idea occprred to leave the 
beaten track and dive into the words, 


Well, Thad not gone 50 feet before f 


came upon a gully, and down at the bot- 
tom was:a beartiful litte streim. | never 
knew of it before. | 

OF course, [ was not satisher! with the 
Innere discovery, but went down into the 
gtly and explored it right and left, [ 
followed it up to its source. | followed 
it downward for half a mile, through # 
beautiful miss-grown volley, until at last 
the little streamflet clischarged into a pond, 


ail away io the distance | could see a 


sda beach with the open water beyond, 

Now, just think of that! Here was a 
leautifnl gorge, half aomile long, right on 
roy own place, and coming at one point 
within §0 feet of a well-irodden road, and 
) never knew of its existence before. We 
ate all too moch inclined, It think, to walk 
through life with our eyes shut, There 
are things all round us and right wt our 
very feet that we have oever seen, be- 
cause we have never really looked. 

Don't keep forever on the public road, 
poing only where others hare pone ond 
following one after the other like a flock 
of sheep. Leave the beaten track occa- 
stonally aad dive into the wounds, Every 
time you da so you will be certain to find 
ssinethme that vou have never seen le- 
fore, Of course it will he a little thing, 
bot doe notegsore i, Fallow it ap, ex- 
plore all round tt; one discovery will lead 
to another, and before wou know it you 
will have something worth thinking about 
tivocenpy vourttind, All really bie dis- 
covertes are the results of thought, 

THE HEGINNINGS OF INVENTION 
PE dare say you have all heard of that 
celebrated painter who would never allow 
any oe tots his colors for him. Pile 
ihways insisted on doing that himeecltf, and 
at last ome of his students, whose curi- 
osity had been aroused, said s Professor, 
what do you mie Your enters. with?” 
"Wath brains, 4ir," said the professor, 
Now, that ts what owe have to da with 
cor observations 
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I think | left you with your head uniter 
water listening to the clicking of two 
stones. Now, het us see whether we can- 
not wee ont bras to pet vou ut of ac 
awkward ao predicament, We will then 
have entered the realm of invention, as 
cistmet from discovery. 

Why should we not stinply put the ear 
to the water instead of submerging the 
whole head? 

Why. should we not ting a bell uniler 
water Instead of clicking stones together 
to make a noise, An ordinary dane 
bell would do. Eopty tt ofsair and ting 
it under water, and the sownd can he 
heard! by a submerged ear at a great dis 
TAnce wy, . 
tis a litte awkward, however, to keep 
the car continucusly submerged on ae 
mount of the movements of the surface 
witer. Every now and then a little wave 
will slap you th the face, and you ate apt 
to choke oyou are canght unprepared. 

Why would it not be better to tranamit 
the soond vibrations from the water to 
the car through some intervening mecl:- 
anism, anil thus olwiate the necessity of 
submerging the ear at all? 

[have tried submerged hearing tubes 


of vanionus kinds aml planks of wood par- 


tally submerged, wath the ear appired to 
the eh aut of water. 

[ft you put your car to the bottom of a 
hoat—inside, of course, not owtside—you 
can hear a bell ata distance qitite euaay. 
Tr still is a bittle awlkward, however, to 


eet your ear against the planks. of the 


beat; bat brains will help you out. Just 
fix a telephone transmitter to the plarils 
of the boat, and you can sit.at ease with 
the telephone teeciver at your eur. 

You may even put the telephone trans 
mitter overboard, § I[t then becomes a sub 
merged ear and will listen for you under 
wiler. | 

FISHISG WITT. TELEPHONES 

T have often thought I should Tike to 
eq on the banks of Newfourntand and 
fish with a telephone, If you were to 
acti the transmitter down among thre 
codfish with the batt, perhaps you woud 
find something there to lear, 1 have 
never tried it, T will leave that to you 

We now have numbers of steamers 
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tipo the Athontic fitted with telephone 
transmitters attached to the thin tron-skin 
of the hull, away down in the hold, and 
the receiving telephone on the briige, 

(in shore there are huge bells at lyghe- 
house stations making tog-signals under 
water, ad each steumer as it approaches 
the coast can pick up tiese submarine 
sounils ata distance of 10 miles. 

Were ws a completed mvention which 
rome patient observer has evolved from 
yest such. litthe beginnings as those | have 
descritved, 

| doubt whether you could hear a fioy- 
signal through the air at amy such cdis- 
tance as that. The oir is at best but a 
poor conductor of sound, and many illu- 
sions of hearing are possible. 

It is dificult in any case to tell the 
exact direction of a sound in a fay, 
possible, too, that you might lmave ari 

echo from the sails of a vessel, and you 
would then be entirely misled as to the 
direction of the sinal station, 

Then, again, an island anywhere pear 
casts mn sound-shiwdeaw upon the water, 
The sound-wave striking the istancd 1s de- 


flected op imto the sky, and you would. 


live togd up ina balloon to hear it, and 


it May Tho Che down agaim te the Sit 


face for a mile or two beyond the island. 
AL ship (rite close to the island might not 
hear ihe sound. The captain, knowing that 
the fry-horn should be heard at least a 
mile or two away, imagines himself to Te 
much farther oft than ‘he really isaac) tn 
the midst of the fag he may become con- 
wcions of the presence of the land only by 
actual contact with Tt. 

Then the tranenitting qualities af the 
WIT are seb ect to Varios on ace Wat 
of wninsiaal atmospheric conditions, ‘Yon 
may be quite near a foge-sigral, statien 
anh yet bear the sound so fai intly that you 
imagine it'to be faraway, Youtiay even 
vet an-echo from the clouds: but then 
you know you are aulect to an Uhsston, 
forthe sound seems te come fromthe cky. 

Now, sounds can. be transmitted 
through the water to far greater dis- 
linces than through the air, and atmes- 
pheric conditions have no effect. 

[don't want to confine your. attention 
fa inventions that already have fwen 
made. | want to show you also that 


Tt is 


ial 


there room for-something new: We 
don't know everything yet and the list of 
Piet Hventions Le Wot yet clasect, 
for exmnr ple, the case we have heen 
ralleinee tilicrtit, 
through water. 


i¢ transmission of sound 


EXPLORING UNDER TILE fA 
Three-quarters of the earth's surface 
13 ander water and has not ¢ been ox- 
plored, at least to any great degree, ‘Mhe 
otily way we have ar reaching the moun. 
thins: and vallevs-at the bottom of the sea 
is hy sending down & sounding line andl 


bringing opin specimen of the hotter at- 
tached to the:simker. 


‘It is no joke, how- 
ever, to reach the bottom of the devp, 
blue sca through one mile or even two 
miles of water, and it takes several hours 
to make 4 single sounding. Just think. ot 
all the tre and labor involved in mercly 
ascettaining the depth, 

Why should we not send down a sei 
instead mad listen for anvecho from the 
hotieni, Krowi mg the velocity of sound 
in water and the time taken for the echo 
ta reach the ear, we should be able to 
ascertain the depth of the deepest part 
of the ocean in less than foyr seconds in- 
stead of more than four hours. blere is 
simething worth dome It has never 
heen tried. I have suggested ita number 
of times, and [ will pow pass on the 
thought to you in the lope that some of 
you may care bo take tt tip. 

Suppese y you dre on one of those steam- 
ers provided w ith transmitter bulls and 
telephone car-picees, atid vou sere down 
a little piece of PENscottare or other ex- 
Plosive muitertal to 4 safe distance below 
your ship and then explode im by art elec- 
trical contact, ie sound-wave from the 
explosion will, at course, co down to the 
bottom and ther be reflected up again, so 
that atter a certam length of time vou 
should get ancvecho trea the heeton, 

Sot uonty should you he able to tell the 
depth of the ocean by an echo from the 
hottom, but vew might perhaps learn 
sorneth fag of the nature of the bottom 
iteclf. A flat bottom should yield a single 
sharp return, wherens an undulating bot- 
tom should yield a multiple echo, like 
a heard when you fire a pistol among 
rill. 
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Then, as you approach the shore you 

should get resonance effects, lke those 
perceived when you showt out loudly m 
an empty cave, 
_ However, | mist not take up your tine 
in speaking wpon only one suliject. What 
I want to direct your attention te ts that 
both discovery and invention are not 
things that come all at once. They arise 
from very simple beginnings. A small 
oliservatton, patiently followed tp by 
other observations eqimlly small, leads 
gradually to a big conclusion: Do not 
igtiore little things: fife itself i made wp 
of them, and there t a pool old Seoteh 
saying that bears upon the point: 


“Mony dcmickle maka a muckle.” 


A great many small things make a hig 
one. Any one, if he will only observe, 
can find some little thing he does nat 
understand as a starter for an investiga- 
toi. 

AN EXYEMIMENT AT MoOME 


Y had rather a curious. Hustration of 
tus the other day in my own house, | 
told a lad who was waiting upon me that 
] wanted to make sume experiments with 
# bottle of water, and told him to bring a 
bottle of very hot water from the kitchen, 
and be sure that it was quite. full, He 


soon returner with a big-bodied bottle 


provided with a long: and narrow neck, 
filled to the brim, ond put it on the man- 
telpece and went downstairs, 


John. 

“Toho,” Losial, “TD thought Ltoki vou 
to Hill dhat betthe quite full.” 

“SoD did, sir,” he replied. 

“Well, lool at it mow; it’s not nearly 
full; the neck is quite empty.” 

Jobin assured me that he tad nwt 
touched the bottle since le first put it wap, 
and T assured him that I had not poured 
any of the water out, 

“Well,” TL said, “what hus become of 
the water?" 

lle was quite nonplussed at first, and 
then he began to—to—rathicinate, and 
sahil: “The water was quite hot when I 
Put it in; there was steam coming from 
it. ‘The water mist have evaporated.” 

Limeade nu comment, but looked at hin 
and sant: “let's try tt agam, You fll 


After the 
water had cooled, [ rang the bell for 


THE NATIONAL GEOGRAPHIC MAGAZINE 


that leatle chock full of hot water this 
time, and then cork i-so that no steam 
Can eacape.” 

He did'so; and by and by T rang the 
bell again, and up came [olin. 

“John,” DT said, “EL theuylit. you) filled 
that bottle quite full,” | 

“So | did,str,” he replied. 

_ “Well, look at it now; it's not nearly 
full” John assured me that he had net 
touched the cork, and | replied: “Well, 
what has become of the water?” John 
sad he didn't know. [le achntiteed that 
come of it had evidently gone, but where 
it had gone he couldn't for the life of trim 
conceive, and he hasn't fod aut vet. 

Lam serry now I didn’t think of telling 
John to weigh the bottle when he first 
hrought it up, for by weighing it again 
he could have foun! out exactly how 
much hol disappesrecl. : 

lf Jota hadn't given up he might have 
arrived by degrees at a realization of the 
principle upon which go thermometer 
works. 

AC thermometer is an instthiment far 
measuring heat, and wherever you can 
nirasire a phenomenon vou have a basis 
upon which may be built science: in 
fact, all science is dependent upon meas- 
urement. 

When you measure heat you ger the 
stienuce of thermo-dynamics, fru theron. 
this andl therme-that, When vot meas- 
ure the pressure of the attriosphere bya 
lirometer vou lay the hasie for the 
science of metéoroloey and a whole lot 
af sciences dependent upon atmospheric 
Measurentents, So vou hive sctences 
ised tpon the imenstrement of sotmd 
and light; but you have no science of 
anchor, 

MEASURING AN GDOR 


Dad you ever try to measure a smell? 
Can yeu tell whether one smell is just 
Iwice a strom as another. Can you 
measure the difference between one kind 
of smell and another. It i4 verv obvious 
that we have very many different kinds 
of amelie, all the way from the odor of 
violets and toses up to asafetida, Put 
until you can measure their likenesses 
and differences you cin have no science 
of odor. Tf you are ambitious to found 
anew actenoe, mersure a smell, 
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What i an odor? Ts it an emanation 
wf material particles into the air, or is:it 
u form of vibration like sound? Li you 


can decide that, it might be the starting 


pot for anew investipation, Lf it i an 
cinanation, you might be able to weigh it; 
atid 18 it 18 a viliration, you should le alde 
to reflect it froma oicrer. You cn Te- 
fect sound and light and heat, and I have 
even warmed my hands at the reflection 
uf a fire in amirrer, Nota gliss mirror, 
for glass is opaque to radiant heat. A 
sheet of transparent glass makes a fine 
fire-sereen, You can see the fire through 
it; bat it cots off the heat. When you try 
to reflect it from an ordinary lookmg- 
glass, the heat has to go throwih the glass 
im order ta reach the reflecting surface 
behind and then pass through the glaks a 
secund time in order to get out. Take a 
sheet of polished metal—tin-foil will 
do—or any metal with @ bright ani shiny 
sttiace and vou tan reflect heat from it 
with ease, 

Can you reflect 1 smell or measure its 
Veloctty of transmission? Lf veetcan ilo 
thase things you will be well advanced 
on the road to the discovery of a new 
science. 


THE SMELL OF TILEURIUM 


Well, that reminds me oi o dieeovery 
that started with a smell We have a 
very rare elementary substance known a5 
telorium, and when you melt itowith a 
blow-pipe it gives Oil a smell, We can't 
teasite wt, nor even describe it; but if 
you have ever smelled it you will know 
itever after. There is nothing in heaven 
or on earth that smells tke thug, 

Sow, you koow it w the object of 
niaty chetnists and scientific inen to turn 
thetr discoveries to some practical we. 
They try, through chemical and) other 
means, to convert waste products, for ex- 
aciple, mmte useful things. Indeed, the 
uttization of waste products is a churace 
teristic of the age in which we live, 

Just think what they have done. Mere 
12 a pis tiannfactory consirmming coal. 
After the gas has been produced we have 
left upon our hands ashes and clinkers 
amd a dotof evil-smelling tar, Well, the 
chemists po to work and oat of that tar 
they qnake the most dehghtial perfumes 
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for seenting handkerchiefs, anm| nice 
sweet essences for favaring puddings, 
aid the mast beautifully colored dyes, all 
trade from coal-tar ; 

Now, there was a distinguished chem- 
ist Who thought he saw a chance of mualk- 


ing something valuable out of the waste 


peovluets obtained in the manufacture of 
stipharte acid. Some of the powder he 
obtained! he heated with a blow-pipe, and 
ft once perceived the characteristic emell 
of telhirium, Tere, he thinpht, was a 
rare and valuable elerent contamed in a 
common and cheap by-product and it 
might pay to extract it. He then applied 
various chemical tests, but could get mo 
other milication ef the presence of tel- 
lor excepting the smell. All the re- 
actions declired there was mo telluriam 
there. 

Ne did net step with this observation, 
hot followed it up and began reasoning 
about it, If, he thought, there is no tel- 
lurium here, there is certainly something 
that has a emiell very lke it, and 1 know 
of to other substance on earth thar has a 
smell hike that. Perhaps there may be a 
new substance here, not yet discovered, 
which resembles tellurium, at least in the 
smell. 

Me knew that he was working with a 
regular conglomerate or mixture of all 
sorts of materials, many of which he 
could identify. Ve then extracted from 


the tase all the materiits he knew wert 


there to see if there was anything left: 
amd, sure enough, a residite appeared 
which turned cm to be, az le hud sa 
ected, a mew elementary substunce not 
heretofore knuwr to muir, 


SELEXIUM. FOUND 


He terme! wns substance selemiun he- 
cause it resembled tellurium, The ayard 
selenitm, vou know, is derived from a 
Greek word meaning the moor, and ‘tel- 
lurinm comes from the Latin—tellus, the 
earth, "The two eubstinecs were not iden- 
tical, Litt were elated to one another os 
the moon 1s to the earth. 

Selenium was found to resemble lack 
seiling-wax: in appearance. It had a2 
beautiful, black, Blossy surface, and in 
thin films was transparent, showing riby 
red by transmitted light. In this, its vit- 
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reous form, a was a normconductar of 
electricity, ts differing ima remarkable 
degree from tellurmim, which was a good 
conductor, | 

When, however, selenium was heated 
altnost to the fusing point and then al- 
lowed to cool very slowly, it coapletely 
changed its appearance. It acquired a 
dull metallic look, lilte lead: and ‘in this, 
ite crystalline condition, was also found 
to be a conductor of electricity, but of 
extremely high resrstance. A little peneil 


of crystalline selenium not much more 


than an inch in length attered as much 
resistatwe to the passage of an-electrical 
current at Of millions of piles of wire, 
enough to reich from here to the sin, 
and yet it was aeconductor, ‘That was a 
discovery, Naw comes an mvention. 

Willoughby Smith, in laying the At- 
lantie cable, found it advisable to balance 
the electrical resistance of the calle dur- 
ing the process of submersion ly tre- 
menos coils: of well-insulated “wire. 
Why, thought he, should not a hitthe bit 
of selentim balance the whole cable and 
enable ts to get nd of all this conmplica- 
Linn of wire. | 

He succeeded m dotig this, but found 
the electrical reststance very variable, At 
times the seleniam woul! balance the 
whole cable and at other tunes oot one- 
half of at. 

He cht not stop with this observation, 
but soneht the camse of the variation, 
He multiplied observations, and his as- 
sistant, Mr. May, soon discovered that 
the resistance of the selenium was greater 
at night than in the day. 

This at once suggested to Willoughby 
Snuth the thought that perhaps the elec- 
trical resistince of sclenniny was affected 
by light, and he proceeded te pit his ilea 
to the test of experiment, 
the eeletitm in a dark box near a bright 
light, and found that when the lid was 
open the resistance went down and when 
it wat closed it rose again. Even a 
shadow falling upon the sclenium affected 
its electrical resistance, 


SPEECH TOM A SUNNEAM 


Then other scientific men tock the mat- 
terup. Professor Adams, of King’s Col- 
leze, England, discovered that the resist- 


de shot up, 
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ance varie directly with the intensity of 
the light that fell aya the selenium. 
Then I came along with some specila- 
tions concerning the possibilities of tele- 
phoning without wires by varying the in- 
tensity of a beam of light by the action 
nf the voice, and allowitg the light to 
fall gpon a piece of crystalline selenium, 
In this way T thougint it would be poasi- 
ble to get speech froin a sunbeam. 

Well, | need not go into the details, 
hut it was true, 1 produced the phote- 
hone, an instrument for talking along a 
wam of light instead of a telegraph wire. 


‘Tt interesting. to remember that all 


these things resuleed from the observa- 
tion of a smell, | = 

When IT was mviterd to talk to you to- 
night [had no wea of what to say, 
thetht. of all the good maxims for your 
future conduct in Hie; but paving advice 
to voung pegple is out of my tine, ane it 
seme to be better to choose some sul 
ject with which IT was a little familiar 
myself. 

How discoveries and inventions are 
from the observation of little things is 
surely a topic worthy of your consider 
tien. T also thought it would he interest 
ing for you to know how many appur- 
ently impossible results have heen actually 
achieved by the patient multiplication of 
little oliservations, 

Tt was only a short time ago that it 
you wished to express the wea that ane 
thing wus utterly impossible you would 
suv, “Il conld no more do that than I 
emul fly.” I-don't think there is any ane 
here whois teo youn to have heard that 
expression, It was the heivht of impor 


siinhty that we should tly, and here men 


are flying inthe air today. 

Tt only a few years since the first 
man flew, and we are only at the begin- 
ning of aviation. What a deliwhtful idea 
it is to mo sailmg through the air. The 
only trouble ts that you must come down, 
nnd we have altogether too many fatali- 
Hes commected with the work, Here, 
then, i a subject for you to explore: 
How to improve the safety of the flying 
machine. low to produce flying ma- 
chines that any one can fly. 

We know perfectly well that the time 


Ts .comimg, and iscalmost here, when twill 
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bean every-day thing ta go from place to 
place vic the air. Derhaps some of 
‘ou may find a field of occupation m 
bringing this alm. 


ELYING ACHESS THE ATLANTIC 


Even today we have atartling propost- 
tions to do things that are apparently im- 
possible, A man propoges to try this 
summer to fly across the Atlantic (tecan 
ina heavier-than-air flying machine, ‘The 
etrange thing about the matter is that ex- 
pets who have examined inte the possi- 
bilities find that be really has a fighting 
chance, 

You see the distance is less than 2,000 
miles ftom Newfoundland to Jrelund. 
This means, that-if you could go at roo 
tiles un hour you world cross the At- 
lantic in 20 hours—less than a day. Just 
think of that. Well, we have flying ma- 
chines that go at a greater speed than 
that. We already have machines that 
could cross the ocean H their engines can 
keep going for 2o hours, | 

Of vourse, these are exceptional mia- 
chines: but even the ordinary machines 
of today make 50 miles an howr with 
cease. Now, 4 flyimg machine flies faster 
aa You go higher up, because the rarer air 
offers: Jess resistance to the motion, while 
the propeller gives the same push with 
the same power, whatever the clevation, 
As you get into rarer air the propeller 
simpily spine roid faster, | 

A 50-mile-an-hour machine flying two 
miles high in the air—and we have ma- 
chines that have gone twice as high as 
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that—will Ay much faster than 30 ondlles 
an our. - 

Then at an cevation of two niles lugh 
im the air there is a constant wind blow- 
ing im the general direction of Europe 
having a velocity anywhere from 25 to 
50. nules an hour, | 

As the net result of all these things, 
there can ‘be little doubt that any orcdi- 
nary machine that is able to support it- 
aelf in the air atan elevation of two miles 
hich willamain a speel of at lenst too 
miles an hor in the direction of Europe, 
and that means going from America to 
Furope in a single day. 

Calculation shows that, taking all these 
cirottmetances into consideration, our 
best machines should be able to. cross the 
Atlantic in ry heurs, I hardly dare to 
say it aloud fest publication, It 1s sufi- 
ciently startling to know that it is not 
only possible, but probable, that the pas 
sage may be made ina single day, Tut 
if, as | imagine, it can be done in 13 
hours, you may tuke an early breakfast 
in Newfoundland and a late dimer in 
Ireland the same night. 

Now, [ will not take up-any more of 
your time, My idea has been to poimt 
out to you how great discoveries and i- 
ventions hive originated from very little 
things, and to impress upon your minils 
the umportance of observing closely every 
little thing you come across and of rea- 
soning. upran it. 

Indeed, a3 Smiles very happily puts tt, 
“The close observation of little things 15 
the eecret of success in Wuosiness, in art, 
in Sclenee, and in every pursait-in life.” 


OUR GUARDIANS ON THE DIEEP 


By Wintiam Josrrpn SHowALTer 


NA very getieral way the people of 
| the United States know that there 15 
a government bureau in Washington 
called “The United States Coast and Geo- 
detic Survey.” Yet little indeed do they 
appreciate its many activities—activities 
which touch them, even thoneh they are 
miconscious of the contact, almost every 
hour of every day of their lives. 
De they or their friends go down to 


the sea in ships; the Coast and Geodetic 
Survey stands between them and the 
perils of the deep, by furnishing the patl- 
ing directions that preserve those. ships 
from barm. Do they live on lots that 
have been surveyed and on streets that 
have been laid out by a ervil engimeer, 
the Survey has contributed to the acct- 
racy of the work, Do ‘they drink water 
from city water mains, the fundamental 
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NING A LINE OF SOUNDINGS (SKE PAcK 659) 


This picture shows a sounding party in) Baltimore harbor, The two ohservers are seen 
determining the position of the boat by sighting with their sextants wpon hiacons on the 


ehore, 
all ready to nete dawn the observation. 


leveling work of the Survey enter inte 
thee ci misicle ration. Tn a hunilred waive the 
work of the Coastand Geodetic Survey 
comet home to ev ery one, atid behind the 
curtain of its mewhat puseling mane it 
fs engaging ina wide range of wonder- 
fully interesting as well as useful activi- 
Tits, 


Wh HAVE aC MTA Of SHORE-LINE To 
RE CRLARTED 


In these days of great steamships and 
vist commerce it Is necessary that riinute 
information conceming our coastal Wel- 
ters be in the hands of navigators: A 
single sunken rock in the path of water 
trafic may sen) hundreds of souls to the 
hittom of the sea; a smyle pomtof shift 
ine 3 sins carried hither or thither bry 
river of ocean current may prowl a 
steamer: a single unplotted wreck on the 
bottom of a harber may ce millions of 
dollars’ worth of dumage. 

For gi years the work af charting: our 
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[nthe bow the leademan stands ready to cost the lead, while amidshipsis the recorder, 


comsts aid making <afe the witer mails 
along our shores towel within our harhers 
has been poimg on, Rather a long task tt 
has heen; but then we have rather a long 
cosst-line Lo shrvey. According to tre ru]. 
it is 16,000 miles long: but when it is 
measired so as to include the shore-lne 
of all large ishinds;, havs, sounds; and 
estuaries within tidnl range, mt becomes 
upward of govooo miles long, 
Furthermore, that coast-line is: never 
the same. [ts main features may he as 
ire! as the eternal hills, bet many of its 
smaller features wre as unstable as the 
shifting sands of the desert: and these 
affect every ship that sails: its witers. 
Netween 1835 ariel T1908 Rockaway bran “h, 
near New Youk, Brew fo the westward 
dt the rate of nearly Si mches oiday. Tn 
73 years Coney [sland’s western end has 
shoved itself farther westward abet. 
nom feet When Vancouver explored 
Columbia River he founla single straight 
thanoel there: Ivy 1852 Sand Islan! hal 
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appeared, creating a secoml channel. 
Since that time it has moved two wiles in 
a northwesterly direction, and fmally has 


closed up the northern channel. 


OWING TO WINKS, TIMES, AND RIVERS, THE 
WOkK If SEVER COMPLETED 

Tt is obviews therefore that the work 
of surveying our coast-line can oever be 
finished, becsuse the winds, the tides, ani 
the rivers continually alter its minor de- 
tails, therely making new investigations 
necessary. These changes must be kept 
track of and charted) and the mariners 
warned against them, else, conhiling im 
the neenracy of the charts, they would 
literally be Ted into ‘unsuspected traps: 
The location of all lighthouses, buoys, 
artifivial and natural objects on the shore 
tiwst be charted, and every other aid to 
navigation that will tell the skipper of 
anv ship exactly “where he 1. at” and 
keep that information at hand all the 
time, Piers and deepened channels 
Change the conformation of a harbor, and 
sand-bars rise up or disappear with con- 
siderable frequency, Without a proper 
notation of these things, navigation would 
be unsafe and insurance tates would be 
high, 

Not isthis all. Marine architectire 1s 
progressing, and with that progress ships 
are growing longer, their waist-lines are 
petting broader, tod their drafts are be- 
coming deeper, In 1848 the loaded draft 
of the 20 largest ships in the world av- 
eraged 19 fect. In 1873 the average of 
the 29 largest ships was 24 feet, while 
even in 1898 the average of the ac largest 
was only 2g feet, The length of the 20 
largest ships in the world rose from an 
average of 390. feet in 1873 to Gyo feet 
in mgat. Its cbviens that a survey thot- 
ough enough to meet conditions in 1873 
wold he wholly insufficient to meet con- 
ditions im tot. 

Onee a rock that was 25 feet below 
meat low water was of no interest, to 
navigators: today three-fourths of our 
navy and half of our shipping would be 
in danger with such rocks wncharted. 
There dre thousands of rocks dotting the 
under-water sections of owt harbors: anid 
shore-lines that conlil be neglected 20 
veurs ago, but which today are great mer 
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aces te navigation until they are located 
antl inarked ion the sailing charts. For 
ata, the new supersireadnoaght .y eu 
York today would/run aground in a thou- 
end places along the Atlantic coust where 
the Greyon couldl navigate with mypunity 
In the day when at was the crack ship of 
the American navy: thus the Coast and 
Geodetic Survey must ahways go deeper 
with its investigation of the bottom of 
mavigible waters as the draft of ships in- 
creases, 


A MARINER'S PICTURE-ROOK 


In short, the ohject of the coast survey 
is to make a series of St pretures by 
which navigators may read every detail 


of coastal or harbor conditions that will 


emble them to steer clear of all dinprers. 
These pictures must carry to the eye of 
the mariner every feature of the shore- 
line, every important feature of the bot- 
tom over which his ship has occasion to 
mass, as well as that ower which dangers 
Torhil it to puss, and every detail of cur- 
rent, Gide, and compass beluvior that.en- 
ables the mariner. to keep im safe waters: 
and out of dangerous channels: 

On the map are located all the physi- 
cal features of the neighborhood —its 
bagi weates line, its low-water line, its off- 
Iving rewks, its streams, the elevations of 
6 hills; tts towns; roads, lighthouses, 
ails to navigation, church spires, tall 
chimneys, peculiar rocks and trees, arn! 
the like. 

MAKING THE SOUNDINGS 


In ascertaining the depth of the water 
and locating. all the under-water obstric- 
tions to navigation, a careful record of 
the fluctuations of the tide while the 
soundings ate bem made just be kept. 
It would not suffice to measnre the depth 
af the water if its height above mean low 
geatevel were unknown for the moment 
af meastrement. To determine this a 
Tepistering tile gauge is userl—a sort of 
floxt attached to a mechanism in which 
a pen traces the ise and the fall of the 
water ona toll of paper whith a clock 
causes to revolve onder the pen. 

Two methods of sounding are tsedd, the 
one eniploaving the lead fine and the other 
the wire sweep. In lesd-line soundings 
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Using 4 sled and four bullicks te trarspect fistroments: to the tripnenlation station at 


White Reck, Virginia, which was 


appronchad by mo road, 


the Picife coast, and ty Hawat, the 
Phihppines ant) Alaska the cedttum ts 


lower, bemge “mean lower lew water.” 
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the Philippines, where 
ane coral tues 
, Seecial imvestizations 
have to be made. The bead tine mili 
lin Cus! atl an taal il HIC Le 
night even strike it 4 plinciig blow— 
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below the-surface was mim upon by the 
cruiser Mroakiyn daring the faval ma- 
neuvers of that vearn 
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ers and supported at any desired depth 
ly thw inte Lays, Siw eral pa wer-ieoats 
are hitehed| tu tt, wsually ane at each end 
curl m the middle, and with these 
Ho cdrmawn prowl a barber much os a 
fanter dives hit binder around lie field 
af Stinalitip Wwihient, Jf it stukes no ob- 
struction the hydrographers know that 
the harber hetiom i clear to the depth 
Of the drag (see page 65h). 

Another line of information the mark 
ner must have is about the movement of 
currents, so that his ship may not be 
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topogratilie map of the aurroutiling territory, 
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longitude marks. The impresston ts then 
chemically fixed on the plate, and the 
éngraver, who must have a high degree 
of skill and accuracy, proceeds to work. 
The figures showing the depth of the 
water at cach point are pit on the plates 
by a omuchine, one man being able to cdo 
with the machine the work of several by 
hand, cutting uniform hgures and putting 
them in with mechanical accuracy. 
Printing from copper plates is a labori- 
uns process, Tlie ink is first placed on 
the plate and then wiped off with the 
palms of the hands of the operator and 
his assistant, Jeaving only a tiny bit ad- 
cee in the engraved Hines, Tt is then 
run through the press, in contact with 
wetted paper, after which the prints are 
exiundaten by being subjected) to a pres 
étire of Goo tors ina hydraulic press, 
For cheaper and more rapid work 
aluminum plates, coupled with the fithe- 
grape process, are used, \ drawing 15 
made on tracing vellum and then phote- 
graphed ona sensitized glass plate. Post 
tive plates are maile from these negatives, 
and from these are transferred to the 
altimimnom plates, which have been sul 
stituted for stones in the lithographic 
process, One of the oll stones weiphed 
hgo ponds and cost S685: the aluminim 
plates weigh 3 pounds and cust $4. Suh. 
All the original information ypen 
which every chart is made is fled away, 


and fo one litth deta were found wrong 


ro years later the very man who made 
the error could be located. 


100,000 CHARTS ARE INSTRIBUTED EACH 
VEAL 

The vast importance of the hydro- 
graphic work of the Coast anil Geodetic 
Survey is illustrated by msurance rates 
in harbors where it has done its work and 
in those in which it has done nothing. 
In Nome, Alaska, for instance, the ma- 
rive insurance rate is five-eighths of one 
per cent, the harbor beme curve At 
Kuskokwin, Alaska, the rate is from 6% 
per cent to 5 per cent, with the agents 
not eager for business even at enel rates, 

The charts of the Survey are kept on 
cale at all times, and are sold at a price 
which covers only the eost.of the paper 
atl the actral printing. They are fir 


tithes 


nished to-all the ships of the American 
navy, and the chart-rown of one of the 
big superdreadnoughts contains a series: 
of cabinets wliere the charts are always 
kept, teady for reference at a moment's 
notice, ‘The Hydrographic Office fur- 
nishes the same kind of charts for for- 
cient coasts that the Coust and (Geodetic 
Survey furnishes for home consts. 

Nearly a thousand different charts 
have been prepured of the coasts of the 
United States and its outlying posses- 
sions since the Coast Survey was organ. 
ed, ‘These range in impertance from 
the great charts af New York hark, 
where billions of dollars worth of com- 
terce and milfons of lives are safe- 
yuarded every year, to the charts of 
places In Alaska, where a ship may not 
he seen more than once s week, or even 
once aomornth. The charts are in great 
demand by navigators at bome and 
abroad, and the annul sale anwunts to 
more thin a hundred thousand enpics. 

ASTONISHING PRECESSION 

The geodetic work of the Coast and 
Geodetic Survey forms a fecitiating 

tt of its netivities when ane looks: be 

hind the mathematics involved. Tt deals 
with conditions that very many peopile 
dé rot know exist, and requires measure- 
ments of a rehnement that aust e¢limi- 
nate even the personal equation. 

When work must be so aecurate that 
it requires the elimination of the differ- 
ence of the speed with which the eve 
telegraphs to the brain: anid the brain to 
the hand, in two menj when it must be 
ao exact that a line a inile long may tin 
to the one hand or to the other tio more 
than 1°33 of an inch; when it must reach 
that standard when the average error is 
less than’ one inch im $00 miles in level- 
ing work, it is apparent that the most 
Helicate tnstroments and the most refined 
measurements are required), Yet such is 
the standard set by the Coast and Geo- 
detic Survey for its finest surveys. 

lt determines the longitude of a place 
bv use of a transit instrament and the 
telegraph —the transit instrament show- 
ing to 1/500 of a second the exact mo- 
ment at which certain stars cross the 
meridian of the place, and the telepraph 
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showing the time when they cross the 
meridian of-a place of known longitude: 
A situple calculation, then, shwws the atf- 
ference of longitude of known and the 
iinknown positions, 

The latitude of a piace is fixer! also by 
observing the stars, when the Survey 
does its tmest work, With a zenith tele- 
Scope it notes the exact tire when a pair 
Of stars culminate, and after making al- 
lowanees for refraction, temperature, 
and the like the determination becornes 
merely a mathenmtical cone. 

Intmakmg a survey, after the longitude 
and latitude of the starting point has been 
ascertained, a base-line is lhid out Its 
direction, with reference to the meridian 
of its starting point, is fixed with great 
accuracy; the line must mot turn to the 
one side or to the other mare than 1/33 
of an inch to the mile. The instriment 


with which this determination is made is: 


known os-the theodolite, arm! consists of a 
small telescope mounted on a hotizental 


graiiated circle, The lines on this circle 


are so finely engraved as to be invisible 
to the naked eye, and the operator reads 
each meastrement by three different mi- 
croscopes of high power, cach of which 


must tell him identically the same story. 


Furthennore, he repeats this process of 
meisuring and reading many times, so as 
to make sure be hus avomed: mistakes: 
The length of the base-line is fixed as 
accurately as its ‘direction, else all the 
work that follows would have no value 
of exactness. In the past these lines were 
measured with various kinds of appu- 
ratus, their accuracy Icing shockat hy 
comparison with a hvenieter bar. ‘This 
har wasea little more than five: meters 
long, but the measuring part of it was 
the listance between two lines, invisible 
to the unaided eye, engraved upon iri- 
tum plugs tneet im its surface. While in 
wac, the bar was:kep! at a constant tem- 
xeTaiure by melting ice packed around 
ft The trough supporting the bar was 
mounted ona Carrmyre MoV tpct a 
track Intilt for the purpose. The sucecs- 
sive postions of the ends of the har were 
determined by high-powered microscopes 
firmly attached to heavy posts solidly 
planted in the ground. 
This method, slow aml) expensive, even 


5 


when wsed to check the work of sim- 
pler apparatis, has in late years given 
place to the invar-tape method. Invar 
tapes are tiade of an alloy of nickel and 
steel, arid their lengths are practically ex- 
empt from the tniluences of heat and 
cold, They are used in connection with 
spring balinees; which determine the 
amicunt of tension on the tape at the mo- 
Hient of measurement, This metho is as 
cheap as it is accurate and permits much 
more frequent lase-lines, and therefore 
there i tess liabslity to error. (see page 
Ofpat. 
DIFFICULTIFS OF THE WORK 


The position of the starting point: de- 
termined, the length and direction of the 
base-line measured, the distances be- 
tween hundreds of other points are fixer! 
by trangulation. The strvevors take 
one line of known length, and from its 
two ands oheerve two other directions to 
a common mecting point, this miaking a 
trinngle. Ey measuring the angles of the 
triangle they can determine the distance 
between the two ends of the base-line 
and the third point) more rapidly than 
if they had taken-a standard meter-bar 
packed in melting ice and laboriously 
measired the entire distance wp hill and 
down ‘dale, across tiver ancl over monn- 
tain peak, 

In some of the triangulation in moun- 
tamous country the lines joining adja- 
cent stations are frequently as muchas o 
hundred mules long, and for such dis- 
tances spectil sionals have been devise 
In davlight observations are made on the 
heliottope, a reflecting: mirror which re- 
Hects the rays of the sun to great dis- 
tances. The most satisfactory signal, 
however, is a. high-powered! antomobile 
heathieht used at night. Scme of these 
Lamps im the atmosphere of Arizona have 
shown distinctly throngh the telescope of 
the theodolite over a distance of 120 
miles (see page (ep), 

In trinngitlition work high mountains 
are desirable, os they more thon atone 
for the difficulty involved in, scaling them 
ly the great area of country they spread 
before the observer. When wark i4 done 
en level or neatly Ievel ground or ijn 
heavily wocded cotintry, it is necessary 
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Ab long and to overtop the trees a 
thay itertere. [na perfectly level 
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towers mist be Go feet high to over- 
come the curvature of the earth anil 
i Tike the line clear letween the 
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thine of 20 mites, the 


Pith GAEAT ARCS OF TRIANGULATION 


The progress of the Coust and 
Gtidertc Survey is praphicall 
shown im the map on page 664 
which reveals the tact that a. band 
of triangulation has beén stretched 
ttom the trontier of Afaine eC 
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the countey trom San Froncisen alin 


east pO the [ine Ridge and Alle- 
fheny Mountains, where it inter- 
rects another Hine munaning Pron thr 
Varvlanmd tine ta MM 

the latter line has a opreatly ex 
tended area in the wiernity of the 
Ipproximate juncture of the bound 
aries oF Tennessee, Natth Carolina 
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In arlelition to these, there are n 
nitmher of disconnected <urvevs 
here and there over the country and 
a number of reconnatseances:or pre 
limmary survers, Upon these lines 
of triangulation are based all the 
ExXDCt Leroy bedlpre we have concern- 
trig the exact location of surface of 
the United States a5 a Reorraplic 
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When survering in Mendecina County, California, 
a AleT il tower was bolt rowel a peat tree, the trunk 
i ry Fela 14 wis thie): tis MippPo4rt thy lon oF fhe tower, 
and in this way the instruments were clevated to the 
heiwht of £35 feet above the ground, 
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Each trianrilation is tharked by brass and iron discs as shown in the picture, 
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ANT GEANKTIC SURVEY ADARKS ITS 
STATIONS 
‘Lhcse 


marks are usetul mor only to members af the Survey who desire to relecate peenitienmes, [iat 
blin to private surveyors who desire to connect their survey with one of these control points. 


Every survey must have a beyinning, 
chili a Le besprtrrrte i jurieie cy ay Ere Flai 
ite arte triangulation Sar wey is tl pcrira| ith 
Kansas formerly kntwn as the Liitteil 
states: Datum, but now as the North 
\merican Datom. All survevers’ lines 
in the United States eventually will lead 
trom lrere, as all roads led to Rome in 
bugone civilization, Canada and Mexico 
lope ithe ore American Datum, 
practica the whole of North 
\tnerica which ee been commectecd triga 
nometrically ts hitehed to thre pomt 

= care fully have all the (itferent sur- 
veys been made that they omy all be put 
together and the lines fit perfectly, Any 
one familiar with surveys made on each 
stile if a diver, and how fiord it m te ret 
ther io fit ce ee ‘ther, Li ordinary pits actice, 
can understand what acetiracy has heen 
required to bring all the different str 
veys of North America into such har- 
mony that from every point already fixed 
bh Skilled naan from the « 

detic Survey could) man hie line right Tesch 
fo the Notth American Datum, in Kansas. 

( it lite yours THRCETIS ew Tes lave fone 
no necessary to onler a triangulation of 
their territory, in order to connect their 
surveys: with those of tie nal 
Cenletic Survey. There was much oon- 
fusten encotinlered in the offices af city 
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surveyors in trying ta connect thei 
Inyouts of streets, lots, parks, and other 
works and areas with the big federal sur- 
vey. These Ene gulareanis cover such 
cities a5 New York, St, Lous, and DBaos- 
(on, and are now in progress om Sart 
Francisco and Cincinmatt Maryland has 
had all ber ovster beils ik cated by the 
Lnited States triangulation survevs and 
then positions freed with reference to the 
Limted States: Datum anid t 
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HETERMISING THE LAPT S SELAPE 


The work of the Survey in measuring 
with great accuracy the surface of the 
Lonited Stites has not only had its practi- 
cal uses, bit its scienhiie wser as well 
The dianicter of the earth 1s the primary 
wardstick hy Wh hich all celestial (atances 
measured, 


are: and the exact. length of 
tlits RStritwiimica yar: stick cannet Tue 


known until the shape of the earth 4s 
determined with preat accuracy. So in. 
portant is this work that 21 mations are 
hnker! tegether in an interniubionil sere 
ment for the support of the [nbetnational 
Cienletic Assocation and the privncrtton 
of tts work of earth-mensirement. A 
central bureau is maintained at Telegra- 
phenherg, Prussia, and triennial conter- 
ences Of the tcience of crite wieey are tele. 

The work of the Coast and Creodetic 
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tna recent vears the Sunecv las bees 
i rip CV Tee Lie Canter a. riche} He Its te a 
fT ugh Ww wurve ‘3. thus be Ine abhe in Scte 
mnatanecs to do away with the plane table 
This method of topograpliic surveving 15 
qs fe CULES weet im Stach reins iS 
Alaska, where difficult country and Dad 
went ley bday tons mess the succeserutl 
use of the plane table. he cumeras are 
spectiully prepared, cross wires being: fexed 
to the Terie andl the scule 
rancerd that they appear with the view 
mpon the photographic plate, The chief 
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The work of triangulation anid prech si 
leveling-soructimes requires the endurance 
of great hardships ancl affords many ad- 
ventures, These involve all the dangers 
and experiences that go with scaling the 
Vp or chinking a Mt. Mckinley, “Tug 
ging instruments op a monntam-side, 
" here the slightest misstep would carry 
the Learerto the bottom of anime terrible 
chi Lath. or prec utute hint inte some madly 
rushing, icescold mountain atream, no 
suitmereven tig picnic at best, 

Sow ote Of the Survey engineers nimy 
be heading a party on the taist meridian 
that divides Aliska freon Canaila, where 
today they scile a Ere recta peectke 
within the Arctic Cirele, tomorrow battle 
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WUK GUARDIANS ON THE DEEP 


With an epidemic of stnallpox among the 
Eskimos, and a few days later are down 
in a litte: valley where tie nwsquitocs are 
so thick that even a horée cannot praze 
unless it be protected by nets. Sow one 
of them is at work with a purty in the 
Rocky Moiuutains, fording streams that 
are bordered with quicksands, shooting 
dows rapids that threaten every moment 
to swamp cauoc, party and all, 

Thut whatever the task of the men, they 
learn to live with the thought tppermost 
in their minds that he who is willing to 
bear the heaviest burden will find every 
ether tember of the party ready to help 
hitn: bear it. | | 

Men go to Africa to hunt big game; 
they go-to South America to explore new 
rivers: they go to Switzerlanil to climb 
high monntains; they go to the heart of 
Atnca amd the interior of ‘Tibet to find 
strange poople: but the men who make 
the basic surveys upon which our knowl- 
edge of the shape of the earth and our 


maps are based get all the thrills and all, 


the experiences that come to them all, and 
vet back ta Washington safe and sound 
and ready for the prosaic work of writ- 
ing up their notes, 

A MAGNETIC SURVEY 


Accurate surveying such as is involved 
in the triangulation work of the Coast 


and Geodetic Survey would not boot 


much on land or sea were definite infor- 
mation not at hand concerning: the be- 
havior of the magnetic needle. ‘The mag- 
netic needle refuses to Stay pul anywhere, 
and varies from the true north in differ- 
ent degrees. in different parts of the earth. 
For instance, in London it changed its 
direction 35 degrees in the 232 years, Seg 
ceeding the outbreak of the War of ria. 
Then it began to swing back again, and 
up to the present time has moved cast 
nearly 10 degrees: The change is by no 
means as rapidin the United States as it 


is in London, biut-at the same time it 1s) 


engugh to, mterterc with every survey 
1f the rate of change were not known. 
Ag the rate varies hetween London anid 
Washington, so it varies m different 
parts of the United States. 

Tn order te determine the declination 
of the magnetic needle innumerable ob- 


iret 


servations have been made all over the 
United States, and the exact declimation 
for each place bas been ascertained. Ln 
the Section cast of the Kocky Mountain 
States there is scarcely an area 50 niles 
square where the variation of the needle 
has not bec, dieasured and passed om tu 
the State and local surveyors, and im Tew 
places are these points of uodcedle obser- 
vation more than 20 or 40 mules apart, 
The method by winch the variation at 2 
given point is toumd! to compare the 
notth of the compass needle with the 
true north revealed by the theodolite. 
The difference i# the variation of the 
THE MAGNETIC NEEDLE AS NEVER STILT 

Tf the behavior of the needle is irhpar- 
tant on land, it is even more so on the 
sea. A boundary a mile long xed by 
the compass in Maryland in 1802 would 
now have its one end some §25: feet away 
from the original location if-the survey 
now did not allow for the chatee m the 
variation of the compass since 1502. 
Bat on land points can le Iocated with- 
out the nse of the compass. (in sea the 
compass is. yet indispensable, ant the 
navigator must constantly allow for ts 
continual changes, else some fine night 
he would find himself high and dry on-a 
reef when he thonght he was miles away 
from it. For mstance; the declmotion 
of the compuss at Key West 1s 2 degrees 
eust, while at New York it 1s 10 deprves 
west, Vid a ekipper steer through his 
voyage from Key West to New York 
on the assimption that the declination 
was fhe same at New York as at Key 
West, he would ran tito the coast some 
where sooth of a point 19 mile’ west of 
New York, 

The Survey nniintains observatories at 
Cheltenham, Marvland: Ealdwin, Kan- 
sas; Sitka, Alaska; Vieques, Porto Ric, 
an) near Hemolulu, Hawali, where the 
behavior of the magnetic needle ts under 
constant observation and stuily, There 
are places where the compass needle 
varies fram forencen to afternoon 
enough to make « difference of from 
s to 20 feet in a mile-long line, and 
placess where there have heen sudden antl 
unaccountalle changes such as occurred 
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OUR GUARDIANS ON THE DEEP 


at Los Angeles during a violent storm, 
when the needle shifted more than r4 
degrees in at few hours, All these phie- 


omer are carefully studied in the hope 
of discovering ultimately the secrets of 


magnetism, | 

A magnetic map of the United States 
is mide showing the limes of equal mag- 
netic declination and those of equal dip. 
For instance, the map for too5 shows 
that § degrees east declination runs 


almost dee north and south, while to 


degrees cast crosses the Canadian bound- 
ary near the Lake of the Woods, Min- 
nesota, and swings around to the south- 
west, reaching the Pacific Ocean across 
Lower California. The zo-depree line 
Starts im im the neighborhood of the 


southern Delaware boundary, and sweeps 


through northern Virginia, southern 
Olio, and middle Nebraska, reachmg 
the Pacific through southern Washing- 
ton. 

The magnetic map is always changing, 
but the information is cartied with 1 
which enables the mariner or the sur- 
veyor to make the necessary corrections 
alany grven point, 

TRECISE LEVELING 

The United States Coast and Geodetic 
Survey has established precise levels im 
every section of the United States, mark- 
ing the altitude at convenient points. by 
means of bench-muirks. These marks-are 
the beginning points of all local surveys; 
such as are necessary m fuilroad loca- 
tion, water-works planting, and the lke. 
The smaxinium error allowed in this work 
is one-fifth of an inch tothe mile. Tn te- 
cent years a large nomber of long cir- 
emits have been made, and where these 
are Closed the ntaximum error has been 
about one trve-honmdredths of ian inch to 
the tole, ‘This applies to the precise lev- 
eling of over 4,000 miles of line. 

Precise leveling is now done with a 
spirit-level attached to a telescope de- 
stenel and made by the Survey ittaelf. 
By the wae of a nicket-iron alloy changes 
due te temperiture conditions are prac- 
tically eliminated, One of the officers of 
the Survey declared that he could take 
ene of these levels, put it inte the lancls 


Ua 


GE the youngest engiticer in the Survey, 
and get better results than the best enpi- 
neer the American Soctety of Civil Engi- 
neers couk| get with any other level. 
After inspecting the Coast and Geodetic 
fevel the challenge was not accepted. 
Many other countries have adapted this 
instrument in all their leveling opera- 
trams (see page O75). 

Some leveling is done by the measure- 


ment of vertical angles, although this «vs- 


tem is not regarded as-acctrate en cme hi 
for the finest work of the Survey. 


THE TIMES 


Tn addition to its other work the Coast 
and Geodetic Survey keeps the rectirds 
of the tides, and furnishes tables which 
show the fluctiations for every hour and 
every day for as much as a year ahead, 
The Survey has made a great mechanical 
prophet that can predict the recurrence 
of tiles a5 accurately amd as anerring!y 
HS al astromamer can predict the coming 
Of asolar eclipse. Tes brain of brass can, 
with the aid of one aman, calculate the 
recurring tiles as rapidly as a hundred! 
brains of Aesh and blood can do it (see 

e G76), | 

‘he machine is known as “LTnited 
Stites Tide Preilicting Machine No, 2." 
The operator turns a crank until jt stops, 
Me then copies the readings on a number 
of dinls and removes frorn the machine 


a Tollof paper on which is plotted a tidal 
curve. This process is repeated until 


tile-tables have been prepared, showing 
the height to the mearest tenth of a foot 
of every high and every low tile at a 
i seaport for every day in the vear. 
This is repeated for some seventy big 
seaports and in less complete form for 
3.000 others. 

There are a7 factors in the making of 
tides, Sornetimes all of them entering into 
the process and sometimes fewer of 
them. We know that they are produced 
by the force of gravity between the 
earth, the sun, and the moon, and the 
fide=predicting machine is simply a 
mechanism that brings these bodies into 
their proper relations for every hour and 
every day of the year, anid automatically 
computes the effect of these relations on 
the tides and registers it.on the dials. 
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Phe tide at Ponama, for instance, rises 
much higher than the tide at Colon, and 


this leads. tata people in think that tlie 
Vacitie his a higher level than the Ate 
batitie: \4 9 matter of fact. hwe er, 
While the tidal fluctuations cn the Athon- 
tic side have a range ahout > feet and 
those on the Pacific -sklea range of about 
the 
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the bay the rike is 55 feet olive sea- 
level. At spring tides the water tm the 
Bay of Fundy is 19 feet higher than im 
the Bay of Verte, only 15 titles ilistant. 

The mechanical division of the Sur- 
vey isa wonderful place tw visit, as may 
be inferred from the fact that it can 
make theodolites soa accurate that in the 
triangulabon hetween the Marvianed anid 
(eorpta base-lines the discrepancy was 
less than half an tmch im zo miles, and 
that it can make precise levels so aecu- 
rate that the masimunm errr an inch 
to 500 miles, In addition to the marvel- 
ern tile-predicting mactine, it has a cir- 
colar dividing enpine with whiel it can 
étructs the scales on the graduated cir- 
ees, This enwine hasan spindle 4 inches 
in diameter, tapering? three-quurters of 
an inch to the foot. This spindle must 
fit inte its hearing so nicely that it has 
less than te te.o00 of an inch play. Be- 
fore the dividing engine can be set to 
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work the toe minst have Leen subjected 
to a umterm heat for several days, om 
order that every part of the walls may 
be uniformly warm, su as to prevent air- 
currents from interfering with the ac- 
ciracy Of the work. The room is kept 
at blood heat, so that tlie presence cof the 


Supervisors of the engine's operations «oe 


not titerfere with is accuracy. 

The Comst and Geckletic Survey wis 
founded tn TRoz under President Jetfer- 
son, and was theti known as the Coast 
Survey. Its greatest work dates froin 
i878, when it was broadened to its: pres 
ent scope. Toilay it employs zoo men, 
and bas became one of the Fuderaii ov 
emiment’ Ss most wnportant bureaus, serv- 
ing well the practical needs of every-day 
life, and at the ‘same time pioneering in 
paths of science in a way that has added 
and is adding to the fund of boman 
knowledge ou the subjeets with which its 
rivestigatiois deal, 


HONORS TO COLONEL GOETHALS 


The Presentation, by President Woodrow Wilson, of the National Geo- 
griphic Society Special Gold Medal, and Addresses hy Secretary 
of State Bryan, the French Ambassador, the German 
Ambassador, and Congressman James R. Mann 


r HE ninth annoal banquet of the 

; National Geographic Society wis 

, held at the New Willard Hatel, 
Washington, D.-C., on the evening. of 
March a. 10h, and Wis mide the carci 
stan Gt the Society's formal recognition 
of the eminent sérvices of Col George W. 
Goethals, LS. -\., to: geography and to 
the world as the builder af the Pana 
Canal. 

Among the members of the Somety and 
wucsts. present, Huinker nore than Roo, 
were the President of the United States, 
with a majority of the members of his 
Cahinet—Secretary of State Bryan, Sec- 
retary of the. Interior Lane, Secretary of 
the 'T ressury McA Adhow, mecremary of \gri- 
culture Houston, See retary of the Nawy 
Daniets, Secretary of War Garrison, Sec- 
retury of Labor Wilson: members of the 
Supreme C cir. Senators andl Representa- 
tives from early every State, diplomatic 


representatives of every great foreign ni- 
hon, ofiicers of the Army ar Navy, aned 
men and women promineit in the world 
oF science and letters, 

The tables were arran; zed in the form 
of a luge gridiron and the banquet Tall 
heautiially deoorited with flowers and 
fiangs: Lehind the speakers’ table, high 
overhead, there was a great blaze of elee- 
tric livhts spelling the union of the oceans 
and the completion of the canal in the 
words 


ATLANtIC—GorTaAns—Pactic 


The ‘tributes which were paid to the 


guest of herer by the speakers of the 


everling were enthusiastically received 
bv the vast avidlienee. Colonel Goethals 
was pecorded an honor which has been 
achieved by few men—the ihistinctiu of 
receiving at the hans of the President 
of the United States a gold ovedal jn 
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HONORS TO COLONEL GOETHALS G7) 


Tecagnition of his services to his country 
carl the wesrld. 

President Wilson's presentation speech 
conveyed! to the great engineer the thanks 
of the nation, and when he said that the 
fame of Gocthals wasithow written where 
Grily the wiping cut of our present civili- 
rition could cause it to he forgetten, and 
called) ypon him te rise and receive the 
highest hewor in the gift ai the National 
Geivraphic Society, the outburst of ap- 
plause which sweptoover the vast andi- 
ence almest drowned the voice af Colonel 
Gocthals as He toed to find words in 
which to vowe his appreciation of the 
henar deine bin, 

It was plain that he felt more at home 
“dividing the load and uniting. the world” 
at Panama than he did in receiving a 
inedal ii recognition Of his.work,  — 

Every speaker of the evening lined 
the work of the Americans at Param 
and praised the men to wham the world 
ewes the canal. 

Refore presenting the French Amba 
sidor, Mer. J, J. Jusserand, the Tonst- 
master, Secretary Firian, announced his 
deetion asan Lonorry Member of the 
National Geogragihic Society, “for the 
fouble reason that his nation deserves a 
part in this predt tndlertakitig, and te- 
couse of the personal mterest that he has. 
nlwave manifested in the work af this 
Society.” . 

At the end.of the spenking Secretary 
Rrvan, the Toastmaster, proposed a ioast 
to the wife who had steod ty her hs 
hand <0 lowally choring the Jong and) try- 
ing siege of work that had been his lot at 
Panama, | 

The special medal of the Society is 
nae of heivy Korman poled aril bears the 
TOllwing: insecripien : 

“Tins. special medal of the Natronal 
Geographic Soctety is awarded) to George 
Washington Gocihals, to whose ability 
and patriotism the world owes the con- 
étriction of the Funcdma Canal, March 3 
1g” | 7 _ 

A spectal medal of the National Geo- 
rraphice Society has bree awarded only 
twice hefore—to Robert EF. Peary, De- 
cember 5, 1go9. “for the discovery of 
the North Pole, April 6, rgog.” and ta 
Roald Amundéen, January 11, 1913, “for 


his Antarctic achievements, resulting. in 
the attiinment of the South Pole, De- 
cember 1.4, 107." | 


ADDRESS TV DTRIICTHOR GhOosvENOR 


dir. Preadent, Members of the National 
Grayraphie Saccuty: 

fu Owing to the sudden, but not serious, 
ilIness of air eared and loved Presi- 
dent, Dr, Henry Gannett, and also io the 
lness of cnr Vice. President: Dr. ‘Titt- 
mann, the duty of weleoming you. here 
this evening has unexpectedly come to 
me at the last moment, 

On behalf of the Seciety, 1 express: 
our very deep appreciation of the fact 
that the President of the United States, 
Lion, Woodrow Woilsan, whim we all 
most devotedly serve, has hy his pres- 
ence honored the tribute which we tre 
sing to the man whose germs built the 
Hanuma Canal, 

Before introducing the Toastmaster of 
the evening, L-ask your Indulgence for a 
few moments while I read a few statis- 
tics about the wotk of the National Geu- 
geruphic Society, The 12 months since: 
we last metoim this hall have made the 
most successful veur im the history of the 
Nationul Geographic Soctety, Seventy- 
four thousand oew members have heen 
tidied to the enrallment, inaking the total 
present membership, of the society two 
hundred and sixty-cne thousarnd® 

These are distriluted in sixteen thou- 
sand towns, villages, and hamlets in the 
Lintted States and in two thousand cities 
m foreign countries: Californiacin pito- 
partion to its populdtion 1 our banner 
State, with aamenbership of twenty-five 
housamd, New York City leads our 
cities, with an enrollment of nineteen 
thousind, There ts not a community of 
ene hundred white people in the Unined 
States where a member of our Society 
cannot be fond. 

The explorations and educational work 
of the Saanvty during the past year have 
kept pace with the increase in member- 
ship. We have been continuing our re- 
searches in Alaska, in Peru, and clse- 
where. . 

Our Magazine has become perhaps the 
greatest educational journal in the world. 


*The membership on June. 13, 197g 1s 289.000, 


ra) 


It reaches thousands of schools and li- 
branes and i inducing more than one 
million people each month to real of 
georraphic matters, One months edi- 
Hon, if the copies were pliced one above 
another, would make fifteer piles as high 
as the Washington Monument, or, 4 
placed on a book-shelf. would reach 
from the White House tu the Capital and 
back again. The Magazine yields the 
funds to pay for our exploration; for, 
unlike other scientiic societies, our Mapa- 
zine supports the Society instead of be- 
Ing a raat upon the organization, 

These heurés are viven that all here 
may appreciate that the ambition of the 
Society to increase anil ciffmge geo- 
graphic knowledge and help the cause of 
international good-will is being realized. 

Through our Magazine we are lring- 
ing our cititsens hearer to other peoples 
and also bringing other peoples. nearer 
to tts, | 

It is now my privilege to présent one 
of the mest distingiished members of 
our Sacicty, Hon, William, Jennings 
Bryan, the Secretary of State, who will 
direct the proceedings of the evering. 


THE TOASTMASTER, WILLIAM JENNINGS 
WEYAN, SECRISTARY CH STATE 


The task of a Toastmaster ix always 
the easiest on the program and ensier to- 
might than it wsually is, bevntse those 
wha gre to 4peak to vou do not require 
to be presented with an elaborate expla- 
tition. Especially is that trie of ‘those 
who appear as the first and second. 

A medal given by this Socety will be 
presented to the guest of the evening, 
aml when the greatest Geographic So- 
ciety of the workl 1 to honor the most 
ustrious member of his professon on 
the globe, because of the successful com- 
pletion of the mist piganhe engineering 
feat in history, there is but one person 
bo present the medal. the President of the 
United States. 


ARIRISS NY PRESIDENT WhOpROW WILSON 


[ am now so unaccustomed to pathlic 
speaking that it was with genuine lest 
tation on my own account that | accepted 
the invitutton of this evening. But | ae- 
cepled it os aamatter of course when the 
great compliment was paid me oot ex- 


visibly upan exhibition, 
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tending it to me, letatise it seemed to me 
that it was not only a personal privilege 
which was offered, but a doty encumbent 


pon ite as a representative of the gov- 
ernment af the Cnited States: Tt seemed 


tome that, speaking for thatguvernment, 
#= Well as for the distinguished Society 
in whose name I am now presenting this 
medal, it was my duty as it was my privi- 
lege to be here. 

[am here to do what [ suppose is:an 
unisial thing for a Society of this sort, 
It generally confers its hotiors upon 
these who have disclosed geography 
rather than upon those who have altered 
[tis a sort of advertiser and com 
todhian of the globe, amd it is now about 
to hienor a gentleman who has had the 
audacity to change the globe, 

The engineering profession is one of 
the few crentive professions Those of 
us who have attempted to be literary 
men conceive that we have created con 
ceptions of the mind, but we never can 
produce them in-court. They are never 
But the magic 
of the enpgmecr is that he can change the 
face of nature-and show the work of his 
hands, and that itis in. some deep senve 
creative in character, The life of man- 
kind on the globe ts altered, for example, 
by the cutting and the use of the Panama 
Canal, 

It fails the trapination te think what 
this work will accemplish, Dt will create 
new neighbors, It will generate new 
friendships: it will mike a mew ptrms- 
phere of rivalry and of gwenerous assc- 
emtion, The whole tendency of the 
routes af trade will be changed, anid the 
routes of trade are the routes of entiglhe- 
enment. ©mly when nations touch one 
another do they cease to be provincial 


and lock out upon the preat tasks of lu- 


manity, instead of conftming themselves 
to the relatively selfish tasks of their own 
domestic development, and it is only as 
we export and amport wleas that civiltza- 
tion becomes thoroughly established. 

We have, therefore, to bonor tonight 
the preatest Hiving representative of this 
extraordinary profession, 

[t seems tome natural, of Tomy say so 
with apologies to some af our fronds 
present, that the greatest enpineer [ving 
shoul came fran the Wihiterd Stites, 
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PO irrin CAMPET hoty OF SANTA CERTRUDE, NEAR ORLEATA, 
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lheoritie the tube of Partin Dine textile factotte em rrigehiy frig iogdatile of Lboring pecpbe, 

came tite existent in Mestee, They were measthy owned bye foreign coprtal, and threih 


them a nridile ciaes was gradually being. developed 


faz 


HOSURKS To) COLONEL GOERTHALS 


The United States las male the world 
very uncomfortable, but it has at least 
done so by the exercise of extraordinary 
(dynamic qualities, Ty is mot one of the 
stalical nations of the world. It is one 


of the nations which has disturbed equi- 


hirinms, which has cot new paths for the 
tHhonght and actron of mankinil 

And now there ts to be elevated and 
kept ahways on high at thie new gate, 
upon which men ate to enter the roads 
of Hew experience, a name which will 
not be Llotted gut until and, unless the 
whele civilization of the world should 
change, the name of Colonel Goethals, 

The guvernment of the United States 
lent him to the werld, and be has done 
this thing for the world, for it is our 
protic boast that we have cnt this high- 
way for all the sea-going shops of the 
worlel 


GAILLARD, GOECAS, Simtu'r, dhunces 


] ahs it for granted that we do not to- 
night ferget that distinguished group of 
pad hatage heen aemuacted with Col- 
onel Goethals; that gallant and devoted 
ailiher, Colonel Gail 
very life to see thot a preat work was 
done at the Culebra. Cut; that man who 
made so much of this work posable, 
Surgeon General Gonras, by knowing 
haw to held disease off at arm's length 
while these men were given leave to 
work; also Colonel Sibert, who built the 
Gatun Dam and created the Gatun Lake, 
mikiyr it look to the eyes of the onin- 
itiater! as if nature had done the worl 
over which he hunself prestiled, goal also 
Colonel Hodges, who made the locks and 


the machmery by whieh these great things. 


are gclministered_ | 

Pur we are merely tonight acknowledg- 
ing the presiding character aml genes 
which drew all the qlements af this werk 
together, which made tt a worl clone by 
colahorers, oot by nvals;-werk cone as 
if it were the conception of oa single 
mint; work done in the spirnt of service 
and self-clfacement which belongs: to a 
preit setwant of a preat: government. 
There i¢ nothing selfish im the eminence 
of Colonel Goethats. Tt is representative 
of a great profession, Tt is representa. 
five of a preat government, [t is pepre- 
sentative of a great spirit. 


ard, who: grave [ns 


best 


| L HEM glad that thas thing wis not cote 
by [uivate enterprise, and that there is po 
thought of private profit anvwhere in jt, 
but that a government put itself at the 
eervice of the world and used a preat 
man to do a great thing, That is the 
ital of the modern world, that the serv- 
es fo omankiral <hall be camiynanty 
shiarect, ; 
And so T esteem it.a teal privilege, 
acting on behalf of this Society, to pre- 
sent to you, Colonel Goethals, this. very 
beautiful medal, It is made of mere 
gold, and gold is uf no consequerice in 
this connection, sirt tnt it speaks, in the 
most precious metal we kmew, the grati- 
tide and the admiration af the mation. 


KESMISSE DY COL GROMGE W. GOETILALS, 
Us S ARMY 

Alr, President, 1 is an easier task to 
land the Panania Canal than it is for me 
to find words to express appreciation of 
the honer conferred upon me by the Na- 
tonal Geographic Society aad the dis- 
tinguished manner on which the preseri- 
tation of the meilal has been made. ‘This 
medal represents the satisfaction of the 
National Geographic Society at the prac- 
tical Soepiticn of the catial anid its ap- 
proval of the services renmlered, Those 
services are not.only individual services, 
burt national services, The French were 
the picneers in the widertaking, Eur for 


the work that they did on the. [sthnius 


we coull not today repard the canal as 
practically conipleted. Ewt for the Eny- 
lich we probably would not have lenown 
the means of eradicating malaria: the 
death rate would juive Leen great. 
Amotg indivictials we have national rep- 
resentatives in the Spanish and the En- 
lish in our laboring force: 

The canal has been the work of iiany, 
nid it has been the prite of the Amer- 
leans who have visited jhe canal te fied 
the spirit which gniated the forces, 
Every man was doing the particular part 
of the work thot was necessary to make 
ta success, No chief of any enterpri 
ever commiintdedl an artny that was so 
loyal, so fathfal, that gave its strength 
and its lilood te the siecessful completion 
of ite task asthe canal forces, 

And so m accepting the medal’ and 
thanking the Natiowal Groeraphic Sa- 


ciety for it, T aceept it ant thank them in 
the name of every member of the carl 
ou tEELY, 


SECRETARY [KVAN 


The Istheian Canal 1 an international 
work. It connects the oveans that wish 
the shores of every land, and through it 


will pass the commerce of all the nations. 


It is fitting, therefore, that we shall have 
as participants in the program of this 
evening those who in an eminent way 
represent the rutions which will take 
conspicuous advantage of the opportint- 
ties which this cual will offer, and at 
our table tonight we have as: ote of the: 
speakers the representative of one of the 
great nations of Europe, one of the na- 
Hons whose growing flerts are known m 
all the corners of the earth, I have the 
honor ta call upon His Excellency, the 
\imbassador fran Germany, to: give. bis 
testimony to the greatness of this tnrler- 
taking and pay his respects to the genius 
under whose guidance the work bas been 
accomplished, 


AIWESA EY Tit GfeMAN AMDASEATOR, 
AMBASSADOR VON BERNSTORFE 


When 1 received the kind invitation to 
attend this splendid bamgtet, | aceepted 
with the greatest pleasure because it ai- 
forded me the occasion to renew my 
friendly reluttons with Colonel Goethals, 
the ereatest engincer of these days, whp 
has presented to the world an engineer- 
ing feat which in ancient days wild 
have bec called one of the Seven-—l do 
not khow how many wonders o£ the 
work! we hove now. 

T had atso wished ta medt the hiari- 
ing. wife of Colonel Goethals, with whom 
| had formerly spent a very pleasant 
week an the ocean, | was wot dsap- 
pointed in that, as 1 had the pleasure of 
sitting text to her at dinner. 

In one way, however, [ must confess 
that [ was very much disappointed this 
evening, becatse J had been told that | 
was.to havea very good tle tonight and 
n might off from speaking. A quarter of 
an hour age, however, | was asker to say 
1 Tew words To Vout, and [ am very glad 
to have this opportunity to thank you for 
the eplendid hospitality afforded mic 

The presiding offcet of your Sucety 
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told me before that this Society was cur- 
rying on an investigation—one of the 
many investigations of these days— 
which Was to tTesult m finding a way by 
which people should work only two 
weeks in the year and live tn happiness 
and plenty all the rest of the hme. Now, 
if your Society manages to achieve this 
wonderful resale | hope it will be applied 
to the foreign arnbassadors ta the United 
States; because that would mean only 
fourteen apecches a year instead of about 
eve hundred of tore. 

These diplomats always feel at lene 
in a society of geographers, because we 


are what | might perhaps call practical 
gengraphers. Without knows where 


we are going of whener we corie, Wwe are 
sent! over the globe and we regard the 
whole HnIvE>rse as our home, ti 4S Tat 
always 30 pleasant as it is here. andl we 
are therefore very glad when on this 
large globe we find such a pleasant andl 
hospitable home as we all find in the 
Vnited States, 

Asa German, PT would like to remind 
vou of an incident in the life of perhaps 
the greatest of my compatriots, Goethe, 
who a Intulred years ago, shortly before 
his death, was sitting: among his most m- 
timate. friends, and had just received 
book written by Alexander vai Tlum- 
holdt, a name which is familar to geog- 
raphers all ever the world, It gave a de- 
ceription of Mexite and the surrounding 
countries; and after having. read this 
hook Goethe said to his Friends, “T ama 
very Gl mart, and T have only ome wish? 
that ts that 1 could Tive long enough te 
ace the Panania Cand bolt.” | 

He added that he was sure this canal 
would be built by the people of the 
Write! States, because he sow by the 
enerey and enterprise with which they 
colonel the whole west af this ermciit 
country that they would surely not miss 
the opportunity of building this canal, [ 


wish | could evoke his spirit to be among 


us today. He might find it a queer coin 
cidence that his name is so much like the 
name of the great man whe belt this 
can. a 

Before aitting down [ wish to thank 
yor once tore for your kind etna 
ancl for the preal pleasure yoty hie at- 
forded me, tonight. 





Mhote anal cupyrigest by Craderwawl & Unilerw ood 
THE CATEHEDRAL—THE GREATEST OF MESRICAN CHURCHES: NORTHWEST FROM TUE 
SATIONAL PALACE HOOF, CITY GF MEXNICC 

The cathedral of Mexioo City is said to be the largest church in the Weatern World 
lt stands on the site of the great temple of the Astecs, where tens of thousands of prismucrs 
Were Sacriliced ta the-qun, Its Tountations are compose) almoat entirely of Agtec immed 
ttt inside dimensions are: leneth, 387 feet: width, i177 feet. and height, pq feet. Lr is exti- 
materi that i coef une Saws, 
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HONORS TO COLONEL GOETHALS GST 


SHCKETARY IKYAX 

To build this canal it was not only tec 
essary that some shonld dream of at, but 
ik was necessary that some one shall 
finaice ot, and whenever in this country 
the government needs money I wviest go 
ta Congress, which controls the nation’s 
purse. We lave pone to’ Congress anil 
Congress has supplied os lherafly. All 
Lite hive been pail thos far, Phat it 1 
nppropeigte that as we are not qurte 
threigh we should keep on poor terms 
with those who must furnish the hulance, 
And so tonight, with the wisdorn that Tas 
characterized it itt so many ways, the Sa- 
tional Geographic Society has taken care 
to provide that a representative of the 
House of Representatives shold be here 
to feeeive vour thanks for the money al- 
ready gpoven ind your supplication for 
that which is needed. | have the loner 
af introducing to vou Congressman 
Mann, of Theis, 


ALIHIESS LY HOS. JAMES BR. MANS 


I canassure the Toastmaster and those 
who-are here that there never lias been 
nnd that there never will be any difficulty 
in dbtaining all the money that 1 neces- 
airy for the construction and the opera- 
tion of the Panama Canal, and that 1 
espectily trae while the Commnttee on 
Appropriations is presited over by the 
genial and landsome oe front 
New York, Mr, Fitzgerald. 

t served in the House of Represenita- 
tives an the committee having jurisdic- 
tion in regard to the Tsthnnan Canal when 
it was first proposed by Col William [’. 


Hepburn, of Lowa, the chairman of that 
committees, that the Lsthmian Canal 


should be constrocted not by a private 
corporation, not by a private enterprise, 
but should be constructed and owned ley 
the United States itself. We owe a debt 
of gratitude to him for that proposition, 
the result of which was the negotiation 
of a new treaty between the United 
States and England and the final unider- 
taking of this government by the govern- 
ment itself to construct the greatest civil 
engineering enterprise which the world 
has ever knot. 

The dream of ages was about to come 
true, the longing of the centuries was to 


a 


saeithout serious searidal. Tt 


be penlized, the hope of the navigators 
for those veurs in the past was soon to 
hectnne a reality, aud the two oceans 
were to be united, There stood the work 
in contemplation; moonky needed the mas. 
thers retired; others despaired. This 
thart retained his confidence; others quit, 
He kept bos commission; others fated; 
he sucvecled Theomun an the work 
cane torvther when Colonel Goethals 
wos placed in charge of this great under 
takin. 

Ko one who has visited the Canal Zone 
and watched the operations of the force 
there will be surprised to know that that 
force iililizes the Chief Engmeer. [le 
spoke amoment ago of how each man mn 
the work performed! his duty with a sin- 
le eve to trie devotion: but you would 
not know from that that all along the 
ine wf the canal, from ocean tu ocein, os 
the Chief Engineer passes by every em- 
plovee there speaks lovingly, “There goes 
the old aan” And “the old man,” as 


they ieee call linn, tips his hat fo 


every employee, from switchinan to bus 
chief Heutenont, Le has made them love 
him: he has mae them devoted to the 
cause. He. with those under him, has 
made this great tidertaking reflect credit 
upon government, upon national enter- 
itise, upon the Amenvcan people, upon 
ante Na Upon OOF OWT Boveri, be- 
couse he has succeeded in doing that 
which nu one dared to really hope could 
be done; that the government m thee 
manner would be able to spent hundreds 
wt mittens of coliers in the construction 
of the great work I direct employment 
af government offictals and employees 
| never has 
been done before on such an enterprise 
at such ou seale, and [T hope that our 
country will rectgenixe that peace miy 
have its Victories as well as war. 

The heroet of the past have hnen male 
in war, Here is'a hero whom we ott to 


pur upon a pedestal a5 an inspiration to 


our children and those who live now and 
who come after, that those whe do their 
full duty in time of peace may, enjoy the 
same lofty ideals as those who win in 


war:and | hope that the title “Colonel” 


Goethals will soon be gene, and that we 
will salute him as “Genera!” Goethals. 


55 


SHCUETARY OKVAN 
_ Tt might be expected that all Aner- 
rans sharing in the honor which Colonel 
Goethals has brought to the nation world 
be glad to pay tribute to him. 1) is te be 
expected that when there is the conjunc- 
ion, the preparedness and opportunity 


which constitute sucerss, that we shoul, 


il rejoice. Tt is to be expected that we 
shall all behold with joy and admire the 
flower that springs from the place where 
great preparedness and] great work meet. 
fut. am ghid that on this occasion we 
can have asa representative af the out- 
sile world one whose people began the 
work. which our people completed, ‘This 
meeting tonight would not be what it 
ought to be if we did not hear from one 
of that preat mation which first called the 
world’s attention to. the fact that it wus 
possible for maa te unite these two ocearts 
in perpetual wedlock, sind we are fortu- 
nate it having as the spukesman of that 
tition one who can speak so evimpathet- 
ically to oor people, while with such 
fidelity he represents his own. 

The National Geographic Society las 
asked me to present a certificate of hon 
orary membership ta the pentlernast 
whom Lam aboot te call upan, It is pre- 
senior to lim for the double reason that 
his nation deserves a port in this preat 
nndertaking and bretustoof the persrtual 
interest that he hos always manifested in 


the work of this Socwty, Therefore it 


is my pleasure js it is my honor to pre- 
sent this certificate af membership to Lis 
Excellency, 1. 7, Jusserand, the French 
Atnhussaier, and to ask him te represent 
the nation that gave the initintive to the 
canal to which we give the completion: 
ADDRESS 1 THE THES CH AAULASS NOR, 
f. J) JUSSERASD 


1 lack appropriate words to express 
my gratitude for the signal honor that 
has just been bestowed on ime, especially 
wher | think that it comes from this great 
National Geographic Society, whope mern- 
bers are as tmamerous as the <urids of the 
sco—or nearly so, and jn which American 
science i= tepresented by a man like [r. 


Craham Bell, the American Army by sach. 


an explorer, a Pioneer, an early diseowerer 
ae General Greely; the Americun Navy by 
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the mau who reached the goal at which 


sovmany lial aimed and planted the flap 


of the Unite] Stites: at the North Pole, 
Admiral Peary, 

It is a very preat and important thing 
to hol] a record, and on the present ccea- 
Shit, among your honoriry members, | 
certainly bold one—the record df unde 
seTverdncss. I have no douht—and in 
saving so [ am acting aca well-wisher of 
your Society—that T shall hold it long 
_ TT feel ina way guilty In not having 
better titles, when | think of my youthful 
preparation and of having been early 
taught many of the arts useful tu ox- 
ploters: to ride, swim, jump, elim, and 
even walk. Thits, when small boys, carry 
ing all ent zeae om oto tacks, we «id 
a good) ileal ef exploring in, it is tre, mot 
very femot! econntries: some: however. 
with whose lunguuge we became familiar 
only in after-life, We were very proud 
to be able to address at need a priest in 
Latin and get from him directions as to 
our way. Put [ shall blushingly curjfese, 
in the presence of my German colleague, 
that we were once confronted with the 
terrible fact that. being in a small out-of- 
th-way place in his country, none hie- 
tweens Tour cMild temember more thin 
Imi the word railwiv. Eisen came to 
the mind of one of us, and nothing fur: 
ther. We tmissed our train, and simll 
never forge, that the whole worl is 
Hagen tal, 

Of real explorations, T have pone to 
my credit. [set foot on four of the five 
parts of the workd, but fret the Nile to 
State, of Petersburg to Panama, T sw 
nothing but what others had seen, My 
chief journeys to far-off lands have leen 
through a medmm greatly to be een 
mended, and which consists neither Im 
railroad, steumer, horge, nor camel th 
itt the National Genpraphic . Society's 
Magazine, Through it you can visit all 
the werld and knew the secrete of the 
most remute places: Happier than Mh- 
hermet, whe ordered the mountain. to 
come, but it would mot, so that he had 
tego te the mountam, we bechort ta lake 
amd penk, tins. icebergs, cities, and des 
erts, ditul behold, here they. come in their 
trae shag anv? colors! 

fnany tindeserverdness one thing plenses 
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WOADEHEUL WITNESS TO AFTEC ENLIGNTEXNMEAT CALEN DG STEN KE DPSCOVEREO IX 
Per AND NOW IN THE SATION AL MUSEUM, MERTCO CITY 


This stone is of ‘basaltic porphyry, 22 feet in diameter god 4 fret thick, and weipriing 
about 24 forms, Ht was first found in the sukgoil of the Citenertyt zeae sire of Mexico 
City abuut the middle of the aeventeenth century, bat Archbishop Momtufar, fearful that it 

wetted infl@ence the indians to revert to tol worship, cased it fo he reburied. The central 
fzure Of the cuitving represents the sum. Within. the first ring ate the mares of the Artre 
venice: within the deentel FINE the Aste: daya of the mounth, Freseott says thor the accuracy 

with which they adjusted their festivala to the movements of the stars and fixed the | leneth 
of the tropcal year was with @ precision unknown ta any of the erest philosophers of 
hntiqaiity 
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ne—hat which has male up tor niy lack 
of meriti—niamely, your irienedly cbsposs- 
Hon toward, end, | feel content, your 
consideration for my country. Ti | have 
theme little, my couTito has clone ouch. 
since our repiblic hos been established & 
rejewal has been apparent of the explor- 
ing spirit of the sixteenth and seventeenth 
centuries: 

France has produce! new Lanvdliomieres, 
new Cartiers, new La Salles, new Cham- 
plans. We bave builtin Asta and ANtrice 
the litgcst colonial empire France ever 
posses, dil we have dint ag mere Ly 
discovery than by war: ‘The French are 
“horborous ta strangers,” said Sir Thoma 
Clverbury, That characteristic has been 
a great help. 

The first thing we did wherever we got 
was to Wild a rand. then a school, andi 
that schooal we liad the natives taught not 
quly, nor even elieily, our langnage, but 
theirs, and even in niany places ther ows 
theology. Our officers have actecl at need, 
wo lance numberk, uniler varius skies, as 
instructors, builders, ngriculturists, arche- 
ologists, artesian-well drillers, trying pot 
tis destroy, bet to improve ; ti which 
many Amercan travelers have bore a 
testimeny in which we take pride, 

The value of the diploma you have 
bestowed on me ts:enhanced by the fact 
that | receive it on an occision the hero 
of which is Colonel Goethals: | have 
long known him, aod | may say that it 
wis, onimy side, a case oF friendship at 
Arst sight. It is difficult te meet him and 
not understand the case of that great 
influence be has over his fellow-men ; one 
feels at once that he cannot ask any one 
te de anything hut what 1s right, proper, 
wise, Any man in his senees acts as he 
3 bidden by him. JT have seen him, so to 
sexy, in action on that great canal along 
whose banks se many a in Cempatrasts 
have found their last resting place; where 
1 saw, with some pride, the white line, 
not so yerv near the summit, where we 
stopped in the Culebra, and T raised my 
hat to some of our dredges and machin- 
ery, still at work after so many years and 
still contributing to the mighty task. 

T had the honor of vistting the canal 
inthe President of the Conmmmisstan’s yel- 
low car, familiarly called “Goethals” vel- 
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lew per” beeatise people wha prowl 
about the tracks muse move raphlly whe 
it comes, Wf they donot want to change 
trom this workl to anether, In the Zone 
one single min was all-powerfal, ane bis 
chief strength did mot he in the remuia- 
tons whieh bind defitted his. office, bat in 
his moral -infivence anil the respect with 
which he wos surrouricert, 

We left the canal not knowmg which 
to admire meat, the babvlomec grander 
of the material work then neariyg com- 
pletion ar the strength of character im 
one tans breast, which set in wiotion 
ani) renioted the forces used an the pre 
fexting of the enterprise. 

Tom thanktul to yeu for having giver 
me this werasion to add te American good 
wishes ond congratulations for the work 
aml for the mon, Fretich good wisites 
an! congratulations. 


SUCRETARY WkYAN 


While the program as primved is com- 
pleted, we are not quite through. No 
mie will be called upon for a speech, al- 
(hitigh there i one subject that has not 
vet been presented—the happy comer 
(lence of name antl accomplishment. 
Huw appropriate that it should have been 
George Washington Goethals who did 
this work. Who will say that there 1s no 
tispiration ifm patriotic name? 

Hut [am not willing that this meeting 
ehall comchide until | have performed a 
task laid upon me br this Soctety. We 

ave heart) from representatives of mir 
own and other countries, and the Pres: 
leit hus spoken for all the peaple of the 
United States in presenting this medal of 
honor. Tam sure that you desire to ex- 
press yourselves, cich one for himeelt or 
herself, and [om sure that you wall wel— 
come the opportunity that f am asked to 
give you. While the name of the vias 
WH De trace! pot all the menturments 
that are erected at Panama, the pame of 
the wife who has stool by him in hts 
work and shared the dangers and the 
trinls of the task will not Te Torgetten, 
As a fitting conclusion of this most ap- 
propriate occasion, Task vou to rise and 
drink to the life, health, and praspenty 
of Colonel and! Mfrs. Goethals. 
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| 
“Gee! I wish I was a grocer!” 

You know how the youngster feels. And you can 
sympathize with him. For you too have enjoyed the 
delightful flavor and quality of this perfect ‘Tomato Soup. 
And you realize how naturally the very sight of that 
familiar label awakens an “inward longing” which noth- 
ing but this particular feast will completely satisfy. 

21 kinds 10c a can 
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Soups 
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“READING BUSINESS’ 





PILLIAM HAINGERSOLL, Marketing Manager of Robert 

H. Ingersoll & Pro.. the makers of the watch that "made the 

dollar famous," came to our office a while ago with Mr. R.A. 
Givaudan, the Auditor of his Company. 

"Vir. Grraudan has seen the bight," sand Mr. Inger "He o 
ready to take up your Modern Business Course and Service, Further. 
more, | am going to start the readmg agam and go through your 
Course from beginning to end with Mr. Grvyaudan. 

"These iso bot of valuable business knowledge ecattered here und these, but it's 
of lucle ee to & buekess mo tts) ft im put ilo « syetematic, digestible form, That's 
what your Course dos. Fow moke if possible fo ‘read Jusiness" in the sare 
scise Hof a omon con ‘read fow."" 

Nir. Ingersoll himself subsertbed for the Coane and Service mm February, 1910. 
Fle has had over four pens ig Which to teet tte volue to hin io Ise bueiness. 
AH over the county, progressive and for-sighted bosines men ape doing Just what 


Mir. fugemoll wed Mx. Givandan are domg. [hey oe following with eager interest 
the Moder Eiminess Course and Serysee, 


These men teolize that the knowledges they caa get from their own peroneal expe. 
meanest is ino noew to enable them to take the beat om a their abilitees. In the 
Moder Business Course and Service they are lectecl rxpenencs atic 
toleme i thawtancds of succesetul bones men, gale di ina form to be-ensily granped_ 


i” ae tbe behind the work @ shown by the Advieore Council, the fre 
BR ss al wh 


JOSEPH FRENCH hice a ee FRASEK A. VASDERLIP, LED 
Dest of the Mew York (fniveriny resident of the ational City Bank of 
ol Cemineter, Accounts and Pinenee. hwy ork. 


ELI As Hy, eae ye MA CPA, JEREMIAH WV. JENES, LED. 
a Aerbser od bleaking aod dc. Com Protea a@ Cravetnment, [eeew York 
lira EB didix Reduces 


lurreratr'. 
FLAFRT HH. GARY, LLD., Ghia of the Bore, C. 3. Steed Conpoestion 


li Fi fie ho heechny a) Peet pratitunn, ie rrr Faipes tea bul fin, Fad Wawel le bra | f 
abwut the b » Byairiem Cuuse and Service and wit at wll che doe you. 

lai bis mite for the beacon oe Qed sc ie peed ee bog for thee who hope 86 be queer 
ameng (he headers of fame. 

Pe be seorrt of dia poeece fe tok jn cur beckle, “Organized Husieees Kaw beige,~ 
Joseph French Jebmaen, Let us send yoo o cep. 
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Ma. Wh. H. INS DER SOLL. 
lacbehre Nienoget wl Aali, 
i re bewri aa] A Bee 





BTR. rR. A. (ly ALIA 
ig mf Ford. HA, lige siunll 
fe ic 





Aaa the salsecribecs i the 
Sele aati Cia tan ace 
Sant rie ite hea ol all tacks oa | 
jrueire |= Loa bien permet 
bie cere Be Sark ae: | 
Drea e cure winch isi ae 
cod eli ‘Thin Bcd cava irae 1" a 
fecereeniagiiors lime. - 

Westinghouse Flertric nm Mans 
viacturing Caompaby, Io 
en. site - 

daemcan Rudline Mul — 
pene, G5 men curudlesd. 

Pimticnel tia Plegmter (Com 
pany, 63 men enolled. 

Pdatinnal City Hank of New 
York, 5) men emroted, 

Burrage Addeag Muchine 
(iu mya, 5 | Hien ra 

Chie Wernick= Company, 2) 
man enrolled. 

(Clisrmeecen roel th E.diers (come 
pany ot , 0S tee 
ent 




















Institute 


| 


SE ee hE HES EL” BGA eek = ee We IM ee Se 


Without place me ader any eto! ebilgmtion weed me your broke, ” ‘Chunniced Bisieess Koowleign,” anil full 
Lakeermealeen geqeSeeg toon Came ond Senos, UW rhe cour nem, sri unr hase gumbo eric, 


Alexander Hamilton 


75 Astor Place, New York City 
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All the world’s best music 
is no farther from you 
than the Victrola 


The world’s best music, superbly rendered by the 
world’s greatest artists—Caruso, Melba, Tetrazzini, 
Mt Paderewski, Kubelik, Mischa Elman, Sousa, P ryor, Victor 








i Herbert, Harry Lauder, Christie MacDonald, and Blanche H 
2 Ring are a few of the famous artists intimately associated  f 
ty «=owith the Victrola. 
i Its exquisite renditions are a source of cheerfulness K 
| 


ie and inspiration alike in the homes of wealth and promi-_ fi 
mw nence, in the homes of discriminating music lovers, in the 
}/ homes of thousands upon thousands 


i) who can hear the best music in no 
mm oother wav. 

jar - r . 

iM Your home would be brighter 
‘in 


Wi 6ounder the charm of the Victrola's 
{i} beautiful music, and it will be a con- { 
} stant delight to every member of your | 
m family, 

J There are Victors and Victrolags.in great variety of 
hi stvles from $10 to $200, and 
a any Victor dealer in any 
ety in the world will gladly 


demonstrate them to you, 


Victor Talking aiache. co 
Carmen, NM. J. =4 ty. 5S. As 


Heiney Taye hine Co, Meomepead, 





Alveayn une Victor Muckings with 


Victor Hecotde aod Victor Nyedice— = : a 
Phe jvird tireiitfare There le OG cher Victrola mm WL, $200 
wey be pet ar pap lend Wlicter Peseta, Mahogany wr cak 


= = = ee — — 


= ee 
ee = eeseesei) 


New Victor Records demonstrated at all dealers on 28th of each month 
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Our Book™ 
shows why 
A permanent 
house need 
not be an 
expensive 
One 

You need 
rit wilt 


till “your : 
ship comes 


Yo 


LU 








in’ to have a home that you will 
he: its proud of twenty years hence as 


rhe: ay it ts bul a 


Soper building is &# question, not of 


costly materials, but of rx4% materials, 

A stucco wall, ona proper foutidation, 
i permanent; a protection against fire, 
the cold of winter and heat of summer. 
It ages to a sofe tone of reat beauty. 





Metal Lath 


ie proper foutidation for stucco be- 
cause Of its extreme mundity that prevents 


i ti 


cracking, a rigidity secured by is 
ticular construction. 

Herringbone walis, partitions and ceil- 
ngsmake a house that dehea time. [t's 
the modern constriction that is being 
mace ustot more and more cach year as 
peopl: come to know its real udvantapes 


(rat- 


Write for Gur Handsome Booklet 


le f Herringrhorie hawks pric 
a 


ened rnia rntere ting facta that will prove 
fr reat walipe ah Welping wou burl the 
bear Whe ut teuat cost, Mention 
Vout aicintect’s fannie su Wwe can 
ro-nperate through: iim. 


WE Phones ¢ 


7 


; The General Fireproofing Co. 
> isos Logan Ave., Toongriown, 0, 


Aas faker of Selt-eqele ring, 
lLorenent 
ie beces 
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CLS, Chita rel 
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BOWLING GREEN STORAGE & VAW CO. 
ld BROADWAY, NEW 
Trans 


YORK, 
- Atlantic ani Inland Femovak: 
1 -SFFCCTA ane Fic. eton 


Him nth as tri 


AT 





Honeekold Goods Moved in Lift Vana — House to Howse 
To and from Enrope—City to City in the United States. 
Insurance Againat Every Risk 


BOWLING GREEN STORAGE & VAN CO. 
| OFFICE, Na, 14 BROADWAY, NEW YORK. N.Y, 
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| Splendid Oi] P 
ina Handy Can ~ | 
The handiest thing a man can 


within Hands’ reach is a | 


Mm have 
| Handy (i Can of 2-in-One. With 


| 
Hohe can “ease” a tight bearing, elem and 
polish eteel or wood, acl “slip ane over" on 
| Puls the) rttieh overbere. 


: 3-m-One Oil | 


» T ey a - r j 
maken everything po cusier ond look better. 


ra | j | — j ¥ 

AAll PEEPIRE aT ! "| ha Tithe ri rts Lore: 2 re 

TF wreak. bal Geir cu i— la ii lie J - 

, i re r= = i 5 = 
: aT re 3 | fe Maal oi] 
| ie . i re hil J - orlis fur }é- ET wisest 
r 1 i i td) ce lee jaz | = Toil J | 
aad | 

af fr r 


“hk Library Slip with wwery bottle 


f FREES terns mewn! te bv 


THREE LORE Olt co, 
42 UF. Broadway New York | 
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Civfaforae free al pour dealers, or oy ean, 


RASTMAN KODAK COMPANY, Rocnesrer, N. Y., fie Xedab City. 
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"See how clear 
that spray is 


You can take such pictures 
vourself — get clear, sharp 
negatives with even light— 
no matter how great the 
speed of your subject. Equip 
your camera with a 


sch lomb Jess 
Bau ach hows JENS 


For speed work the Te Tessar is 
munequalled—_it has three times the 
quickness of the ordinary lens, 
while its perfect flatness of field, 
its great illumination, and its 
sharp, brilliant definition make it 
reeminent for inbertor portraits, 
fandacapes und for enlarging. 
The Ib Tessar is almost twice as 
fast os the ordinary camera lens 
and can be adjusted to any com- 
pact hand camern on the market. 
Let na send you a anmple print 


ond inferneiry information about 
Giens eefectiun for our comer, 


era £5 Jomb Optical ©. 


Hl8 ST. PAUL STREET 
ROCHESTER, MN. ¥. 


(ilosees, Propectien 
fHalegdieone |, Marisacnpen, 


grade ieptice) proivucts. 





Leading masufacturers in 
Aeserican of Stereo Pris Field 
BLE nS 


Engineering Loatruments jA3ph- 
thahnic Lenaee aod orher high 






a_i ea ap e 


youl 





What kind of a ttunk have 


Willitlast through your 
mext trip? 

ff it in an Indestructo, you 
are sure that it will last for at 
least five vears of the hardest 
kind of service you can give it, 

‘That's: our quarantee—five fears, 
trunk revardiess of what 
hoppens or how far you travel, 


Servic, 


But i vou ore poling to buy o new 
trunk, what style have you m mind? 
Have youthoughe of a wardrobe think ? 


Amunk that will enable you to keep 
your clothes hung up throughout the 
entire trip, a@ smooth and wrnkleless 
as they are in vour closet ot home 


af the oght set of ww 
foro: when wa ecisetifae 
the trom ttm fo wlich « wardersbe 
trunk lawublected. 

[nde irolwe cols y tle Esc: 
Teicleet ria tructon, inal wre thie tHe 

twantrmdke tronks edule 

The ow ia onde of ais-ply hardin 
resale The taterinr ie boil 
to wror Phe clothes will ert break 


The chine 


Tileerhe 
true ti ere 


ee 


‘rk ek 


VEE, st 
lanmgrt 
Far THT Pree pe fection, mente vor Clean 
ihe dee eel! af a pF 


Pcmember! Yom et whet ver pow free. 


Every Tniderruecw wrateabe ae ctimle 00 
wore: tidehnitely, aul wecnarantes tive peat 
eae: ae! 


larriigeatih bey any 
mill replace: er peqanis 


iF vir Wink i al iit 
mike welt nth, vat 
it free wah a han: 

Lf ven want trimk service, acl | Liana 
[nilesinicti 

Ci vir are after bw price and the sheet Tide 
with ot, Mt Dodesttedin alone 


ri 


Dh ert 


We belleve we are mors iv tw penn thele ft 
ee cuaioiner forerery tnink we sel], Fach 
article i exactly be We-represent i 


hey foe Fa ie Seer Pai Palabealir ie 


National Veneer Products Co. 
& BHelger Street Mishawaka, Lid 
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Is Yours an Ct 


Egg-Shell | 
Home? 


OPPS your wife, mother ie aderer, | Jef ufone in the howe, 


a T 1 T 7 
= Vii ile Alia il Petrie lit belie tel il borgir i ieee hint 


Felid me dal 


ieee one See let ine Wad @ From [fs SPU aera cf SRE] 


thule cater the Pour dvi wttobck 

ate. Adsaitely tong! Bist wuld be ala 
iipele eblid 

Gist her the '“homan arienal’ 


a pad, bet, ia eeslire, or ahenyld bee called a ** ouagpay patty 


hued doro of pockodt ar BE comets your kine fon a helpless, dete 
lev eqee—hell, of 2 jhe Jintao an greene, [foectudiv inake &@ woman able 
Ee aE ae ie Sit tbpiit iicfetiee., Fae aoe porWwe 22h ob le a oeett’s ate =F 
A Brand New 


track ehnt; Show fey hee 
ALTT fv fell at o glance ora fawh oe @ lowed 


Shits fet abit 


Eg enininal 
. Whitvew(a ole do by ware od pesletence! 


; =, | 3 
1—— Peele at 


Lie pew Sater A gteyaic 


i 
aa Fu Beppe 


cht Gan seat ence fot each tagger polly bow 


dimoiile the mmor ml an oreinary etyols er cw 


ss AIMS EAST 
he AS POINTING 
YOUR FINGER 






Whar 


Wi cad] it 


Savage Rifle! 


IRE. new Sovacre. ae Tisbolat Pl creates 


fore than othe aotenates, The wale sot rat pire fice eqaareet L bite all Bie original Savage fraturss 

fe i 5 # me" erie | £5 Ther om nl ; 7 Bet Calthrr a oF ' =e la Se r Z = 

bie Me Wr utti 8 Levteiw 4 was Monel ) }2 Lie 7 o Wel : tuurmmieries, troinhene oe uti ae led. beresch, 
Sevul fur free book, hf Woo Near 2 Bugle ry Dati letecthe wild top, allie wheelie, rx Fylee Bas 


SAVAGE ARMS COMPANY, 38654) 400F AVE, LPMOA, NL, 




















- | INSURE YOUR LUGGAGE ! 














iI] 

0 UO Whetber a brief vi atic at ah. é 

Baal | | it 

c bended tour, cut bageage Plies emule: 

ai) vou te tray el wigeli phony inte priv) intial |) | 
TV cvad | 

Ve) Dhareeagebide seedy wee eee ae WT | 
| ie 

as nip } | 
i 

i Coate but a few conte o dey | i 

i" May save hundreds of dollars 





(fe liveries ha delet Hes | Pi RE —_ -m 
| Lhe lint i lig ih). FL, sil Pel ial i 

| Gili oT Oo, «el 

lal hide l jer el} mel =] 

ial Weare fle ohbeet fein! wlack Teeiit= 3 

| ener Cluiipeiy i Leectit ond geass “gf 

i] A Pll Bini 





it SU om 
| FRE Dikings te Bepeiniat Ve bile Preriiiii 





ll INSURAKCE COMPANY OF FORTH AMERICA 
. Dork and Walseat 54. Philecelphca : 














Sond for circular, 


AUTOMATIC 





YOU NEED 


nih Loreen foreye the privilege inf CATE 


Priam Binoculars because of the high price 


The Universal 
Prism Binoculars 
reer ss every acvantare 


af S40,00 glosses and 


the price xin S25. 


Cremernue Dhimibation 
Wide Field 
(Cleun-cut lets 
Creat Depth of Focus 
Penmanent Asi panes 
Mirkl Prune 
hasiy Cleared 
Sohe Leather Cask 
Ailinstuble Shoulder Strap 


For Outing, Hunting, Racing, Sparta, 
Pech Viirk 


VASNIVERSAL FRISM BINOCULARS 
Have Ni Ciortipetiton at Ses, 


Wr For Pee ible 


a 


MecINTIRE, MAGEE & BROWN CO. 


724 Senuom Siroet Philadelphia, Pa 
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WARNING! 


The Tourist Moltiple Camera is not to be 
confused with che makeshift imitations. 
All infringements will be duly prosecuted by 


law. 

If you folly realized the-absn- 
lute perfection that has been 
reathed in the Tourist Multiple 
Canera—if you knew the wctial 
costs entailed in its manulacture— 
you would oot for a moment be 
deceved into thinking that aman- 
ufacturer could profitably market 

nearly 46 a0 instument 
for anything less than the Tourist 
Multiple price. 


Tourist Multiple Camera 
and Projection Lantern 


DP there te a bar chant bia pone mind oatothe fill calm 
Wi peerive Ger er hiney when you bap the Tori 
Blt hile Gace a 


THis GUARANTER WILL ASSURE YOU oF 
AHSHALCTH SATISFACTION 
Tf at ey Elise weet Ele cet le tenes | de 
porstile for yorte dene aot her make of Arle 
—et a lewer price than tht v Tug iioc tie Toure | 
it Mid ple-malie na careiaiie ond of the ooo, 
| highiatrinnie mot eriaits, orbinining tia vuln bis jue | 
ented Fontures mmr eetirhen if onal efiicianey 
mf merrier, yore mere will ron wel pecfided 
witinont quatiehle or aleliy, 


Special Features of the 
TOURIST MULTIPLE CAMERA 


=a Diaiviciial, may he 
pie ml tie wiped and orithcntid 
releniiig. 

A specin| amiatigmuatic lens vf 
ie sires nol prent 
raphtite wierking mt. 2 « 

Perfect 2nlacgementa may Sei 
mde wither iopare to the nee 
tire Scag. 


fila very tom pect, peing lay ees tnchesin wee, 


A positive’ the Glm on be wel tor the fMrojecien 
ee 


Patented Features of the 
TOURIST MULTIPLE CAMERA 


iDiittwdl thitrs Pula f 


Tits peeehote Ce oe Lacs poms on one Glin 

Sriting of whutter, windthog fiio, and counting eu 
pours af) opetuted by ooelever, Brecia focusing 
mount -Astallthe more technical pobented features 
ee MIME O te cEtherte 


Ome, Lah 


roa jor ieee! Ld de Dare Cafalog, 
HERBERT & HUESGEN 
Room 512 
— Fourth Avenue, New York City 
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An Illustrated Encyclopedia of 
Geography 


BOUND VOLUMES 


OF THE 
National Geographic 
Magazine 


OUND VOLUMES of the 

Gong craphic should be in every 

‘home, school, and college 1i- 
brary for study, reference, and the 
personal enjoyment of this store- 
howe of fascinating tacts... Nowhere 
¢tlee can be found such a wealth of 
pheatoprapltic reproduction, not only 
in black and white, but scores of 
pages of four-.and eight-color worl, 
photogravures, panoramas, and maps 
Which ‘vitalize the authoritative 
articles specially prepared hy the 
IOremost scientists, explorers, anid 
travelers in the world, 

The articles evn on technical sub- 
jects are written for the layman to 
nniderstand, for they present in com- 
prehensive brevity, iWlustrated with 
what may be termed! “Talking Pic- 
tures,” big things of world-wide in- 
Lerest hap rporing today ‘oT Occurring 
a thousand years ago. 

The Geographic & @ ‘source of 
delight to the children as well as the 
elder members of the household, for 
a love af pictures, which tell their 
own story, ts a dominant character- 
istic of mankind, andl for just such 
material the Geographic scours the 
out-of-the-way corners of the world, 

A hinted number of volumes fier 
191g, with index, have beer bentuti- 
fully bound, in half morocco, con- 
taining 1360 pages of text, with 1100 
pages oof ilustratiots, imeluding 
minorumas, color work, maps, etc. 
Sent prepa! im the United Stites, 


Sy.ioo. Address, Department FB. 
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Tomorrow’s Unexpected Fire 
| Demands of You 
A Decision—Now 


te WE. putin a sprinkler system free for you now, it will commence to 
pay for itself in premium savings NOW, 

You will have immediate protection against business cemoraliza- 
tion by fre—which means your peace of mind NOW, 

If you decide to let the matter go until you feel like investing your 
own working capital, your present high premium payments will quickly 
wipe out the very profits you have planned to make. 


Meanwhile you are taking a chance — deliberately and needlessly —of 
having a serious fire which will cos! you the price of many sprinkler systems, 


Free Automatic Sprinklers Now 


Many fers (names furnished on request) with strong financial steoding have seon 
the simple anthmetic of cur proposition andthe wiedorm of accepting itt. We take 
the imigrance snvings of « few years. This returns cur investment in the sprink- 
lere with interest, Then we give you thn equipment, We do not meddle with 
placing or writing your insurance. Woe make nothing-on that, Wiite wa for 
information, meng the coupon below to facilitnfe matters, You mill hhe ' 
our propesition, 4F you hesitate to decide now, cut out thin ad and J a 
place it where you can find it. You will want to reler to it lever. ra 


GEORGE H. HOLT & Co. /*", 
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SCIENTIFIC 


‘i 
% Expeditions and Research Work 


Make Your Own Motion Pictures with the 


Wavient Leathe 


CINEMA CAMERA 


Light, Compact, and Simple to Operate: 

Fite et CARL #EMS LENS PF. 4.3 
PRICH 

Cumer, Complete - - = = = = Si, (0) 

Taped, Revolving amd Tilting Head - 840.00 

Sema for Deurianee Boot 


Sei 


Cy GRNNERT, 24 Fo latch Soeet . NEW YORK 


CHICAGO bAS FRANCIS ri 





a ] : : 
Here's Real Pleasure 
Leta pe (4 heal and monotony of thea jong, lated 
cays oy BA GULLOE, Verliith pF explonng _ Lr eth 


Old dewn Cance 


Ts io opens wr iredik el See Ree Mita Tiesaittee Vo yk 
The “Oia Tose’ be aon aoe milo, ee lth od precenl— 
preterred By Foe oneetals, "smal SNM I aia 


betel Apter where) fir ening. i / 

+ilieeen hat eraain: by: tl? dt 010 TOWN CANOE C2. 
Lived lingkio mii, jer piietibe” wl dhe mu 1S Mag S1erer, 
s i. | Lice ct ti =. Pd at 


Perfect satisfaction for you also 1 


| “UT va fhe eof oe aM ft oD Mba fe cert 
(at 7 eee ee ee 
| Jo it: Tat Chief Rawr 
the al oa 2d conidia al Pam Pp ue Le 

“| ri Ail ah i Feil vas ry 1 
LHUNALD PRAREOH, Pn Stade Yoterinarion 
Tie Singers Hodreelic Rent his tlie Highest youn 


Pent abl Ai iad eile ol ost e. 








1) wid Baie S FpTIn, Toa Streit 
Palin We oe ahh, wear repre 
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a ed EE eee hee me wetider ere 
arin. (aii ‘Wate Chia i” eh leh ME cept 
hater inaiwy ober evidiemnes al pedir 
satlalacihos, Gent free woe reaped 


NIAGARA WYORAMLIC ENGKE cd, 
Cheater, Pa, 





ROT ECT the i ves of Wert 

family, your gure, anil 
yourse(f when automnohiline 
of moter-bauting, by cating 
OU FPS i 


JASCO TANK 












DESIGNERS 
AND 
BUILDERS 
OF 
HIGH-CLASS 
MEMORIALS 


the drawn steel), weamlese, trened 
wad tetted gaaline receptacle 
that protects fie anil provers t 
bern it cannot leak. 

Eniored br authotitien, ued hy tba 
T Al er drole ai apc i i | 

rin, all ei, 

JANNEY, STRINMET?S & Cc. 

Maia (ilice, Philadeledes 
KOT. Qifice, Aden Tiersidinal Bisley 


BOOKLET CON REQUEST 
200 FIFTH AVENUE «=: «=: NEW YORK 
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Dainty 

‘The hostess ts never at Joss what to 

otter the afternoon culler if these 


littl: “disks of delight” ore kepe in 
the bee 






True lovers of heht confections will 


i he E. i 
appreciite the delicate sweetness and 
variety of Hayvors mm 


Necco Wafers 


(Gaced Pager Wrapper 


Trenspersut Pager Woopper 
‘They add a new delight to the after- 
noon tea, the kiddies’ parmy or the 
more formal oocasron., 
Ag an informal hetween-meal tutbit 
these toot heave sweets are Lm mene! y 


popular. 
Auy some tidy af prer 
| Pirn eat foe ¢ Jon fects wer A, 






NEW ENOLAND 
CONFECTIONERY COMPANY | 









Boston, Moss. 


iMubera of Necco Seaecks 


HAMBURG 


Largest $5.Co 


AMERICAN 
449 Ships 
Las, flO 
TONS 























Around the W 


orld 
through the 


PANAMA CANAL 


Two Grand Cruises by 
§. 5. CINCINNATI, Jan. 16,1915 
S.S.CLEVELAND,Jan.31, 1915 | 


From New York to the prince inal Cafes 
of the world—tuicloding wo visit to 
the San Diego (Cimetrurunti ) 
and Panama-Pacihe 
(Cleveland) Eapomtions 


135 Days—3900 up 


lie liieliacg oll e2ceaeery =a pense 
aHinot ast mato 








Seed 2%e fer a duuble die teanel nerorel, 
“A Devin Berlin,“ 
kit the wll sateh. ga Lnitcinnt, Fi, | Pad er 
man, itimay be played on any talking 


pe de Calor peed le ie fa 2 pereliint 


H. A. L. TRAVEL RECORD DEPT, 
45 Dreadwag (6. 0,) Mew York 


| 
Bias Tirtarn fete ciee 












Hamburg-American | 
Line 


41-45 Broadway, New York 
Feld beable pede Beaten Baltisare , 
Fitiabarch Chicago J 
New Creams Mimteapotis 
St. Lonsis San Fraiceco 
| Montreal 
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beautiful Geographic Photogravures 


HERE is alwavs toom for 

henwtifal pictires to the 
hone, aml Creeagraphic phate 
Craviires are distimctive. and 
Lit oe. 

These chaning photogruv 
ores, which e¢nannot tw ptr: 
choused elsewhere, are acdhmired 
wherever they are seen 

Copies of any of these photo 
crayures, sttistically framed 
with specially selected mould- 
be forwarded, care 
filly boxed, anywhere in the 
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THE WIATEETY OF THY MATTTRNOR— yess [nvles Poise c= Tesry Arie Proof Goud 





A ROMANIAN PEAGAWT CiilLs Hoe OF Tt (ic MAN = RATA 
Pot gai iiee wh of | : ij a ‘ Lik 1 bud 


I'll Attract Attention Always 


ame ESE panoramas are published as supplements to the Natiowat GirooRArHic 

™ \Wacaviwe, not merely because they are beautiful scenes but by reason of the fact thar 

ee they are both cdlucational eyd arustic. They were selected from thousands of others to 

covey the most comprehensive pictures of wonderful and characteristic corners of the 

carth—the great Sahara, the matchless Matterhorn, the Panama Canal, the wonders of 
Me. Robuon, in the Canadian Rockies, and the Lure of the Frozen Desert. 

These piccures can be obtained nowhere else, and will be forwarded unframed or framed, 
as desired, Arrangements have been made t supply u limited number artistically framed, with 
moulding secially selected to obtain perfect harm ony with the subject. The best French rae 
is used, they are most carefully packed, and a high quality of work guaranteed. 





ri WOU OF PATER IN THE SAHARA DESINT—Pietogorum 7 als inches 


Thre etty, Prolahhy: bat hr 
Lie Ticks 2.000 Pre ae, ee 
chiar rredd fan corr ler Thee 
Tit Diigo mil aoa. 
eted and esenyetedd qed bis 
(ection Ube [olliw iting wr, 
aider ihe ausmicen |f the Bee 
iid Geogr pate feck y ane 
Wale UVnleeraiy Be houoty of 
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inet Amierestiz¢e gr=up ‘ol 
societl tides in tie worbl 
fies, SRS taches, Dito 
arortire on Hewey anlhet percent 


bea red. 
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THE DELIVERY OF PICTURES IN FERFECT CONDITION ASSURED 


"The Tisir of Prever," 2 oe 08 teehee, photograrore in Sitio Sepin, po Attdinat Tontelreaily frie franiing. pomtpatd, sn ceria 
Fireinml, £1.03 (orp Collect) 
*'Phe Pelee,” pes oy leche, phoigraiirs in Satin bepia, resi forming, poetprihl, secernis. Ff mame, ijjo0 (Repeen 
pal Lee, | 
“ini s Bee Vier of the aticne Gee" tea ep ides, bore qebers, eae for framing, peated, crite Fried, foe 
Hx pps Cullens |. 
"The Majesty ofthe Mattcrhorn,” pri 17 = tinct, erady for fruning, pestwdd, secente. Wraonel, fae | Ra perese 
Cmitect | 
Phe Ture of the Pree Dieser. gic) pitlees, pihotignavurt, remiy for fruming pactat pom ind CEs, Fradnet, £1om 
| Face Cec i 
The Munarh of the Canadian Neckles—ML BRobesb ta ge lochbes, eo tenis, Fimed, Meo [Racpeeee Collect). 
‘Dor and Twin Paws eo wonderful dashticht photogravore. gh 2224 inches, mendy for frasiing, © erate, pee pet 
Pruned in ele ak foe (Rep ypee Loliesct | 
‘Wain Peuent Girt ots is 4 inches, pletoginvire bn Beatin Sepia, reac fer foooineg: pest pad, ho oote Ftateedd, 
ftoo (Px ores Collect) : 
The Mone of the Rich Man—ferunies," in 2 sy touches tm colores. ready for framing. potpuld, Scene Propel, fio 
(Tea tiree: Collect i. 
SQshiress. DWPAW TEST A. Mato: Geena: Maneater, Wadhhigion, b,c 


Use “*“Mum”™ after the bath 


“Mum > 
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the snow-white, disappear- | WR (ORR optical Mechaniam 
ing cream which gently Fiennes some ‘THEM Hluntrationy yl 
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neutralizes the odors | fi} PERPLEX 


of perspiration Sey Prism Binoculars 
. a edltvld tex a tharelice, Caumgrrr, panttuti 

as they occur and retains Sn ie Siew is el I 
= eeertateca ey iin a caren 


the sense of cleanliness. ‘a My ined ag seco oS soy 
1 } - i beara i Honrieus = fis i : Bi 
A comfort at all seasons | 4 : zane” eye h mapa rer nge Sy See 
| : e ; ’ a | Dest a it = ay Siemens 1 uledil 
1 NeCcess aty in hot weather. |) <> Bee oie ee eat 
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Does not check perspiration. | fall soiaresilve wal pera of Se 
eh Lyi th iF ali pahS =| 
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“Silom” Mfg Co 11th Chestout St Philadelphia 




















RECOMMENDATION FOR MEMBERSHIP 


m thie 


National Geographic Society 


The Membership Fee Includes Subscription to the National Geographic Magazine 











LIVES: Asin rma ersieeere mbit in WS, Sy eerie] rumen berel si pa abroad, £3.) Canada, 82-9) 3 life soembershin. 
$50), Fieane make PEMtAoee Dak vaecili tt Kiaionsl (oeogrephin Seeiy, acid if at @ distence rete} hy N.Y. Grade, 
portal of 22 pres uurrhme, 


Meas dejach pel ON) in blank below and sem! to the Secretary 


49] 


Go the Secretary, National Geographic Socrety, 
Slaton and Af Slrots Sant hreest, 


Washington, D. C.: 
f nominate 


Alddrexs. 


for membership in the Sochely, 
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Sold vey whete by the Be St Dealers 
L. E. Waterman Company Li3 Broadway, New York 
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by tsing Lee 


tas furc- Bid ety ‘ Zi 


No Punctures 


—that i puaranteed, 


Thete's More to Look 
at Than, Your Eye Sees 


Enjoy the, features of 
distint stehery, study 
| the inaccessible details 
| of architecture and decoration, 

) get, fight mto” sports and. 
events with ‘ 



























BINOCULARS 


Ther eecotin depts of focis, oriapoeen of definition, 
Kell gf vlew and mugriring power comblioed with 
eaijnet ness mel eht weight Ther emb vii tine 
tacit adie need iden to prism optics and ore paar: 
aenteed 16 be optically and tmiechonically periect 
Made by nrokters of Goert Lenses and Cam- 
Pa | qd acaite fo autial ¥, lnaict TEEHL havin 
then. Your dealer will pet then for yiria AO 





These PRE tires mous rive ll the ached 
STP PCE WG CSR OF Overy cE. puciny fiir 
reticle . 

\ a TE Mee, You hare mech ta eral, 
Witty not write txdig fing Purn phe ay ae 
Miri that mcriey bith Piiirntes F 


Lee Tire & Rubber Co. 
Combohocken, Pa, 


See Patriot Ceaesotivs Poree Crfat ny 
eth aerboseca The Optica of Lanens ™ 


C FP GOERZ AMERICAN CPTICAL COMPANY 


Mo. 319 A Euet Sith Stevet Few York City 
ee = 
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! Pil i: Use ff every day 







Mw OUTH hygiene is ineomplete without « gafe piouth-wash. 

Rinse the mouth with Livterine after brushing the teeth, 
Ttimpart a senor of cleanliness and purifeation and pentralizes 
breath oder Listerine has enjoyed the cuntidence of physicians 
and dentiste for moe than thirty pears. 


ANS dengpists oll alot 
LAMBERT PHARMACAL (COMPANY, St. Lingis, Sllin 


Hupson River By DayLIGHT 


Fastest and finest rrver steamers in the world, designed 
exclusivel VY for daylight passenirer service. 
“Washington Irving” “Hendrick Hudson” 

“Robert Fulton” *Al 


Throwel: rail tickets between 
Sew York and) Albunvy, in either 
tlirdethon, ane greed way this Hine, 
Orcheaten smd restaotant on 
cee’ hy steer. 
Delightful ene-day outings to 
West Point, Newburgh, oF 
Poughkeepie. 
Sern] $c. jo stannpe for 
srrreceriaer difeern bir. 


Hudson River 
Day Line 


Deshroses St. Pier, New York 























Lunch Outdoors 
This Basket Keeps Things Fresh 
Puck year jmch, go f f @. tice in the poatoer) 
avir onuniry 1 ade to site wocwbedl mprct,  Wismt 
tor plein: fii ainda wer Pe Acree os 
ont Poot dit the dere, bee liee amd uli. _ 
“A Reet onl. 


Hawkeye e 


Refrigerator Basket 
Jedd feet to the Trig” 


Tha maeal Fill pede & see treats | ah 
mad ae = rtd ah eae peewee b aa a 
wie)! jeer pe bee bo oe | MrT life. ae 
mend berpa ihe pre ple fini. Piece tit Sie 
@rp. Vii pec pd lide Ge eet fe ig 
a. fil A i de Tag 7 omar wiry ‘ba | 


BURLINGTON BASKET WORKS 
Aerth [arlbapion Bac 
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bean is the only kind 
4 for men that has the 


Can RUBBER BUTTON 
" CLASP 


Holds Your Sock ln a Variety of Styles. 
Smooth as Your Skin Pad, Cord, Double Grip) 


GEORGE FROST CoMmPANY, MARSNS, Bos TON 


Pele Eu 





EVINRUDE 


Those who own an “Evinrude” Detachable 
Rowboat Motor enjoy an endless vacation 
for they carry their “Evinrude” ‘with them wherever 
they wish to go. Tt clamps to the stern of any rowboat, 
yours or ‘a rented one, and makes it an eight-mile-an- 
hour motorboat, Note these exclusive features: 


Built-In Reversible Magneto 


i lias Pvbarude Mageete bs built within the fh wheel and Lo that manaet ba preveected (ram all 
lajpory. Tt lee oo Gerster, Peearin gs In See bibors he weer aul adil. bi net offeeied by mein, 
Wives Of ¢ven cociphieds eberrtn. Tt aves cortring 1 or 1 pounds of boiterles, 


Masim Silencer Compensating Steering Device 
















Vite cn now mpgs epee val Ma Tit Wei 
lencers tor 11 ined JH Evinewdeme”, 
Phe Siiewer eliatinates procticallr all 


The tiller is controlled bee a hols: obeencb- 
ing, Coen ponauting Lavico which allows 
the dilter free range Litt. eb tit idemet= 
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[ nedeih, Wee wide meet cots ieee ee ed anal peamits siertiog without 

Muscitm Aten cer ee ifj ist un euclusivu the ourriion of siren ith which iw 
| Evdaguide™” feature. nectimry wih w& modder, 











The Aoorevelr Expedition, the Stefansaon Expedition 4 
aml clin Liege tne! gece ee if eagle are oeing tee “Eyineudn, Vt le ee 
He at Sponiog Cioods und Hardware Dealer ever where, Have yn a hy 
Evinrude Magneto Motor, 2 HP. $30, Evinrude Battery Motor, 2 HP. 870. | 
Minatraoted Catalag free DOA Peg 


EVINRUDE MOTOR COMPANY, 449 MSt., Milwaukes, Wis. | 
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COMMON BIRDS 
of 
| TOWN AND COUNTRY 


LTE Tihesteations in Gelors 
32 m Black and White 


ET LL this book asa guide, both the city-and poral dweller can soon 
identify the ceanmon birds; and by giving a few mements to their 
study now and then quickly beeomes fumiliar with the nomes-and 
habits of many of them. A little daily application, which can be greatly 





aided by the tse of n good binocular, will prove enjovable and profitable to 
exch member of the household, not exeepting the tired business man, wh 
will find relaxation and pleasure m determing the many entirely different 
species in the city parks or country fields that come and go with the secsonms. 

“Thirds of Town and Country” contaims o1g ilestrations in colors of the 
mare commen birds, expecially drawn by the master hand of Louis: Agassiz 
Fuertes, with descriptive text by Dr, A. W. Henshaw; an article by F, 7. 
Kennard upon encouraging birds around the home, and ihastrated with many 
photographs. There is alsa.a wonderful article on Inrd nigration, with 
munmcrous charts and maps showing the different routes of birds which mi- 
prite fram pole te pole, the resalt of lifelong study ami research by Prof. 
Wells W. Cooke. 

These articles and illustrations: have all been printed m the tgocmariic, 
and, because of the great demand, were: republished in permanent book form, 
The edition ix 5,000 only, and 1,900 copies have been already ordered follow- 
ing the announcement last month, and further editions will not be possible ; 
therefore order at once. 

Bound in brown cloth, postpaid in the United Stotes, $1.00; bound. in 
fill Hesxihle leather, S$aio0. (Canada or Enrope, add 25 cents.) 


Derartuent EH, 


NATIONAL (GtocrRAPHic Sactrery, 
Wasniectos, 1,°C 





THE SUNSHINE BELT TO THE ORIENT 


Why Not Spend Your Vacation in the Tropics? 
Beautiful Hawaii, Japan, China, The Philippines 


The expense is small, Send for Free Copy of ““How I Toured the Onente for §500"" 
Mi og hay i he acd your frends apeak of thr Layurcns Service-on the Bip r 4 


he Masntficent Deck Promenniles, Space ~ State-roome, Seiromiing “Ti anak 
pod Utisurpassed Cutene iy slueryre « mn fle. VW. Adit, bf bite rmationial Bea 


INQ)W ithe ume to po; the Orient will welcome you; Vvour only regret will be vou 
have not pone long ago 


PACIFIC MAIL STEAMSHIP COMPANY 
The only American Line Crossing the Pocific 
R. P. SCHWERIN, H. WN. THOMAS, 
Vice-President and General Manager Acting General Passenger Agent 
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The Halberd titecter Co, Comperresd with the Mauogtic Treipte cil 


Lhe Glaciers of Alaska 


| “HES volume ives the technical results of three yrars sturly of some of the 

glacters of Maska hy the National Geographic Society expediti ms Of Loc), 
1910, and 19tt, The glaciers of Alaskacare the largest in the world, excepting, af 
conrse, the polar regions, and for beauty aril grinleur ore unsnrpassey |, 

The National Geographic Saciety’s investigations have develepud mary inter 
eating facts. Some of the glacters are ailvancine and ethers Tetreating, me enaeh 
of them seems to have an individuality of jis awn. 

| Membersof the National Geographic Society will find that the volume, though 
mainly technical, contains auch of popular interest. Ty is bound in cloth, size 
S=% foinches, contains 405 [Mees of text, 238 Mleurstrations sie diagrams, and eight 
colored maps. Copies will be sent prepaid to menihers of the Soeiety in the 
United States for Ss per volume: abroad fin Pista) Uden). $5.50 | 

As the edition 1 limited, members desiring the volte are urged te send in 
ther reservation at once ont the blank form printed below 
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Ai Home:-Like Hotel % 
Midst Ideal § urroundings 


Chicago Beach Hotel, the last word in luxurious, 


resttul comfort. Large, elegantly furnished rooms overlooking oxone-swept 
lake and tree-bowered parks. Single or en suite, with private baths. 


Chicago Beach Hotel 


Perlect stra service and cuisine, minutes” ride from heart of city. Whether 
American is Es UC veuat pplan. Delighthyl so- -your stayin Chicago is fore day, a week of a 
cisbiliry, Frequent iiaramall dances, Ten ‘your, write for mates and illustrated booklet. 


CHICAGO BEACH | HOTEL, Hyde Park: Bled, (3)et Strect) on the Lake Shore, Chicago 
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ANNOUNCEMENT 
Tke NEW LOCOMOBILES 
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OW many scence stich os thie would occur? Overninety percent of 
| the destructive fires in this country ore discovered tn ther incipiency 
—while they are in the elfal-fire-minule stage, 


If women were guardians of pubile safety, how many bulldings would 


Were Guardians 
of Public 





lack the singple mean of extinguishing « fire during the citol-fire- 
ininute period —that critical period before the fre department is brought 
ito action ? 

Every ten minutes a $5,000 home—or $5,000 worth of home property 
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crosfinalion in providing an extinguisher of incipient fires 
—Hficient, easily operated and of conrenient size, 
Write for “The Vital Five Minutes” today. We 
would like to tell wou something about home fire pro 
tection—and Pyrene 
“THE MOST EFFICIENT FIRE EXTINGUISHER 
ROWS, 





PYRENE MANUFACTURING CO., 1558 Broadway, N. ¥. 
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